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Katherine A. Albert, B.A., Bard College 
M.A., University of Massachusetts, Boston 
 
 
There are few archaeological studies of the architecture of 17th-century New Mexican ranches 
(estancias) due to the paucity of surviving examples. Even fewer archaeological treatments of 
architecture from 17th-century New Mexico consider the cost of constructing estancias in terms 
of resource and labor extraction. Using a variety of methods to analyze archaeological evidence 
from LA 20,000, as well as comparative research of reports from other 17th-century colonial 
sites, this study presents a hypothetical reconstruction of the three main structures at LA 
20,000—the house, the barn, and the corral—and provides estimates of the total quantity of 
materials and labor needed to build them. Additionally, this study situates LA 20,000 not only in 
the context of 17th-century New Mexican architectural history, but also in the narrative of early 
Spanish colonization of New Mexico on a household level by discussing the implications of such 
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In colonial contexts, architecture serves a variety of practical and symbolic functions. 
An understanding of colonial vernacular architecture—the construction and design of 
buildings using local materials and the labor of those who are not trained architects—has the 
potential to reveal some of these functions, such as how colonists constructed shelters in 
frontier spaces, acquired materials from the environment and labor from people, and imposed 
a sense of colonial order on the landscape. An historical archaeological approach to the study 
of colonial architecture offers not only insights to possible reconstructions of these structures 
through an analysis of material culture, but also anthropological tools with which to critically 
examine the scope and significance of colonial architecture in its cultural historical context. 
The American Southwest, particularly New Mexico—the frontier of the Spanish 
North American colonies in the 17th century—is a fascinating region to study the effects of 
colonization on the people (both the colonists and Indigenous people) as well as the 
environment. However, there have been comparatively few studies of early colonial New 
Mexican vernacular structures from an archaeological perspective. As such, the dearth of 
knowledge about 17th-century vernacular structures leaves gaps in historical archaeologists’ 
understanding of this integral aspect to daily life in the frontier Spanish colonies, and 
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LA 20,000 is the largest and most archaeologically complex ranch (estancia) dating 
to the 17th century that has been excavated in New Mexico. Over the last thirty years, 
archaeologists have recovered not only a rich artifact assemblage that shows its roughly fifty 
year occupation before the Pueblo Revolt of 1680, which has illuminated answers to 
questions about the effects of colonialism New Mexico. These excavations have also 
uncovered foundations and architectural remains that have not been analyzed to their fullest 
extent. Reconstructing the architecture of LA 20,000 provides historical archaeologists a 
better sense of how one of the wealthiest households in 17th-century New Mexico constructed 
an estancia.  
In this study I examine the 17th-century architectural artifacts and foundations of the 
structures at LA 20,000, as well as the field notes and site reports over the last thirty years of 
excavations, and ultimately synthesize these to offer an interpretation of the construction and 
presentation of architecture on the estancia. Using an historical archaeological approach that 
situates the estancia of LA 20,000 in a larger cultural historical narrative of 17th-century New 
Mexico, I consider not only what the buildings on the site looked like when they were 
constructed, but also what it would have taken to construct them in terms of labor and 
regional resource extraction, and the greater implications of their construction in the context 
of the Spanish colonization of New Mexico. This contributes to the greater academic 
discourse about 17th-century colonial New Mexican architecture, as well as provides a 
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Architecture in Colonial Contexts 
Architecture fulfills both practical and symbolic functions in colonial societies. Most 
basically, architectural spaces provide shelter for colonists from the elements (McGuire and 
Schiffer 1983:280), which would have been especially important for the Spanish colonists in 
New Mexico to survive the heat, the torrential rains, and the bitter cold of the region’s 
varying climate. However, even the simplest of buildings have a style that seeks to strike a 
balance between the practical needs of those who inhabit the building and the stylistic 
elements such as aesthetics and symbolism (McGuire and Schiffer 1983:279). While a 
simple, one or two room structure might have sufficed, the size and complexity of 
architectural remains at LA 20,000 suggests that the architecture served more than just 
protection from the harsh climate and the basic survival needs of the household. 
Architecture also creates physical boundaries that divide spaces based on cultural, 
racial, gender, economic, or labor differences (McGuire and Schiffer 1983:280). One such 
division is the designation of certain spaces for social use or for activities related to 
production or domestic activities. Unlike other classes of material culture, the physical 
boundaries architecture creates concretizes the social status differences between the colonizer 
and the colonized through reinforcing these exclusive social groups through spatial partition, 
and separating objects and activities with tangible barriers (Voss 2010:258).  
One of architecture’s key symbolic functions in colonial contexts is to assert the 
presence or dominance of a colonial power on the landscape. Since colonial architecture 
often differs aesthetically from local styles, not only does the building itself serve as a marker 
of a hegemonic influence on the landscape, but it also is the sum of the technical knowledge 
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people who design and inhabit that space. Estancias like LA 20,000 also are indicative of the 
ability of the colonizing household to mobilize labor and resources for the benefit of the 
family living there, including Indigenous labor (either wage-labor or penal) (C. Snow 
1974:267). Therefore, architecture is never a neutral element on a landscape, as it represents 
either the reproduction of established power, or provides a space for resistance against that 
power (Funari and Zarankin 2003:26-27). 
Colonial architecture is also an investment on the part of the colonizers, not only of 
time and money, but also the materials used for construction. Whether it is an example of 
polite architecture (architecture drawing on a canon of aesthetics and engineering, designed 
by trained architects) that the colonial government funds, or of vernacular architecture 
(localized styles, often constructed by those who inhabit structures) that a household 
constructs for its use, dedicating time and resources for architecture is an investment in the 
future of the colony. It must be adaptable to the changing needs of the inhabitants of the 
space, but also durable to communicate commitment to the colonial enterprise (McGuire and 
Schiffer 1983:285).  
At LA 20,000, though it was only occupied only for a short period of time 
(approximately fifty years), the size of the structures suggests colonists had the ability, either 
through wealth or social status, to recruit a significant amount of labor and resources for the 
construction of the estancia. This, in turn, speaks to how optimistic the household was about 
the long-term survival of the colony, as well as the wealth that they could divert not just to 
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The Importance of This Architecture Study 
Although there have been archaeological investigations of the architecture of 17th-
century colonial New Mexico, there has been little focus on architecture of estancias of this 
time period. This is understandable, as the most prominent examples of architecture from this 
period that still stand are missions (e.g., Pecos, Hawikuh) or civic buildings (i.e., the Palace 
of the Governors). These structures are much larger in terms of scale, or have had later 
reconstruction or renovations that have allowed them to remain present on the contemporary 
New Mexican landscape.  
Another reason why there have not been many archaeological treatments of early 
colonial architecture in New Mexico is because there are few well-preserved 17th-century 
sites. This is due to a plethora of reasons, including the ephemeral nature of many of the 
building materials, the small numbers of colonists during this period (barely 3,000 by 1680) 
(Whitehead 2011:66), the violence of the Pueblo Revolt of 1680 that destroyed many 
colonial buildings, and later development and construction that disturbed or obfuscated those 
sites. As such, there are few examples of archaeological literature that discuss Spanish 
colonial architecture of early estancias (C. Snow 1974; D. Snow 1971; Alexander 1971).  
While there are some site reports concerned with the architectural reconstruction of 
vernacular structures in 17th-century New Mexico at such as Las Majadas (LA 591) and the 
Signal Site (LA 9142), there are few sites so rich in terms of recovered artifacts, or so 
expansive as LA 20,000. A study of the recovered materials used for the construction at LA 
20,000 provides meaningful insights into a topic that has not been widely discussed due to 
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Another aspect of 17th-century colonial New Mexican architecture that has not been 
thoroughly addressed is the effort and labor that went into the construction of estancias. This 
includes not just the time need to transform raw materials into the components that made up 
the buildings (e.g., turning mud into adobe bricks), but also the distance traveled acquiring 
materials that were not readily available on site, such as stones, timber, and minerals. This 
labor perspective provides an insight into the history of the colonization of New Mexico on a 
day-to-day scale in terms of the wealth the colonist’s household could dedicate to acquiring 
material for construction. 
Furthermore, examining architectural spaces through a labor dimension, also brings to 
the forefront the “hidden or overlooked” Indigenous people who likely worked at the 
estancia, and who gave their labor and their knowledge, whether freely or by coercion, to LA 
20,000’s construction (Voss 2010:244). Discussing the quantity of labor and its implications 
acknowledges the cost that was required to make these spaces tangible, and reaffirms the 
humanity of the anonymous individuals who toiled to create these structures. Much like how 
an analysis of the architectural materials augments of the dearth of documentary records 
about the family who owned the estancia at LA 20,000, discussing labor in archaeological 
contexts not only introduces an oppressed people into its historical narrative, but it also 
acknowledges an ephemeral dimension of the social relations between the Spanish and the 
Indigenous laborers. Considered in this way, labor is more than just a commodity that can be 
quantified in an estimate about historic construction projects, but a lived experience and a 
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Guiding Research Questions 
This work seeks to answer three major questions that illuminate not only the forms of 
the structures of the estancia at LA 20,000, but also the scale of materials and labor such a 
construction project would have required. The first is what did the structures on the estancia 
look like during the site’s occupation period? Beyond the simple consideration of the 
physical spaces and the structural elements that made up the buildings on the estancia, this 
question considers just how connected the New Mexican colonists were to the pre-
established colonial architectural traditions. Is LA 20,000’s style of architecture an example 
of a developing regional style? Are there elements clearly borrowed from Indigenous or other 
Spanish colonial traditions in this frontier space? I also explore how much the household at 
LA 20,000 had to adapt their architecture to the cultural and environmental landscape of New 
Mexico in order to survive.  
The second question is what materials were used to make the buildings of the 
estancia, and what kind of labor was required to build them? Again, there is a practical 
component to this question in determining the specific materials required to construct the 
buildings on site and the labor to acquire and prepare the materials for construction, as well 
as a symbolic element, as it examines the extent that the owners of the estancia could 
mobilize and coordinate labor and natural resources to build the structures. 
 The third question follows from the second: does the magnitude and complexity of 
the architecture suggest that the Spanish were dependent on Indigenous labor to complete the 
construction of the estancia? In other words, how much work went in to the construction of 
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skill? I discuss the colonial implications of the labor required to construct the estancia, and 
what this shows about the localized level of colonial control the Spanish had over the region. 
The second and third questions highlight the Indigenous labor required to complete 
such a massive project in order to include an Indigenous presence in the history of this site. 
According to the documentary record, Spanish households had been using Indigenous labor 
since the arrival of colonists to the region (Barrett 2015:34-35), although there is no record of 
the specific people who lived or worked at LA 20,000. However, the history of the 
architecture at colonial sites belongs not only to those who occupied them, but also to those 
who built them. To exclude the latter is to erase the multi-ethnic and multi-cultural reality of 
17th-century New Mexico. 
 
Chapter Outline 
 The following is an outline of how this work situates the architecture of LA 20,000 
historically and culturally in the context of 17th-century New Mexico, and the steps of 
archaeological analysis and interpretation that it takes to answer the guiding questions of 
architectural presentation and construction. Chapter 2 provides a cultural historical survey of 
the Spanish colonization of New Mexico, as well as a brief survey of the history of the 
Indigenous people of the region to provide a backdrop for the creation of the vernacular 
architectural traditions in New Mexico. The chapter explains why the Spanish colonists 
decided to colonize New Mexico, and the troubled early history of the colony’s foundation 
leading up to the Pueblo Revolt of 1680. In essence, this chapter positions the estancia at LA 
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Chapter 3 begins to address the question of what the structures on the estancia may 
have looked like through a review of case studies of various examples of architecture in 17th-
century New Mexico, such as Pueblo and different classes of Spanish colonial architecture 
(civic, ecclesiastic, and vernacular), to show both the patterns and variation of architectural 
traditions across social, cultural, and class lines. The purpose of these case studies is to 
highlight possible architectural attributes that might have been present at LA 20,000 to aid in 
my reconstruction of the buildings. Both this chapter and Chapter 2 establish a background of 
cultural and architectural history that would have informed both Pueblo and Spanish 
decisions about architectural construction in the 17th century. With this context, I view the 
architecture of LA 20,000 not as an isolated example, but as part of a developing regional 
tradition.  
Chapter 4 presents the various methods of data analysis I use to arrive at the 
interpretive reconstruction of the estancia. This includes a description of the methods used to 
analyze various types of architectural artifacts, as well as an explanation of how I calculated 
metrics, the types of spatial analysis I performed, and the types of documents and site reports 
that I examined over the course of my research. Chapter 5 discusses the results of the various 
methods and analyses discussed in Chapter 4, and in so doing deconstructs the various 
components of the architecture of the estancia and breaks them down into individual 
elements such as bricks, window glazing, and wood. Through an analysis of the 
archaeological data, this chapter answers the question about what materials made up the 
structures on the estancia.   
Chapter 6 takes the literature review and data analysis from the previous chapters, and 
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are some features of the architecture that would have been ephemeral by nature and thus not 
captured archaeologically, I offer a presentation of what is known about the architectural 
features of the structures, as well as several possible inferences about what the buildings may 
have looked like in the 17th century. This chapter also includes my quantitative estimates of 
the materials required to construct the buildings on the estancia. 
Chapter 7 discusses the resource catchment base and the labor required to construct 
the estancia. For this chapter I address the question of what the quantity of labor required to 
construct LA 20,000 may signified in a colonial landscape, including the extent to which the 
colonists were dependent upon Pueblo knowledge and labor to build the estancia. This 
chapter also illuminates another aspect of colonial control: the territorial scope that the 
construction crew traveled for the raw materials for construction, including minerals, timber, 
and other organic materials. The purpose of this chapter is not to just quantify the total labor 
needed to build the estancia, but to include the history of the anonymous laborers from this 
site, for the work needed to construct LA 20,000 is the most tangible proof of their existence. 
 
Conclusion 
Architecture’s impact on the daily lives of colonists and Indigenous people comes not 
just through habitation or occupation of its spaces, but also through its construction. This 
study is not only an archaeological examination of the material spaces of colonial New 
Mexican life, but also a microscopic view of the process of colonization on the level of an 
individual household through the acquisition of materials from the regional landscape, and 
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Archaeological analysis in this work provides an ideal way to consider not only the 
appearance of the buildings, but also the raw materials used for the construction of the 
buildings. It allows me to see the estancia as a complex of buildings, as well as a physical 


















Architectural developments are the result of not only the resources available for 
construction, but also the cultural and environmental factors that shape decisions about 
engineering, aesthetics, and spatial division. This chapter outlines a brief cultural history 
New Mexico from the Pueblo and Spanish perspectives. This history provides a background 
of what some of these factors would have been for the 17th-century colonists through a 
survey of key moments and developments of colonial New Mexican history that would have 
impacted the construction of LA 20,000.  
 
Early Spanish Colonies in North America 
Beginning in the 16th century, Spain controlled the largest colonial empire of the early 
modern world. In addition to controlling the Iberian Peninsula and extensive trade networks 
in Europe, Asia, Africa, and the Americas, Spanish territorial extent included land in North, 
Central, and South America, and encompassed a wide variety of ethnic populations in its 
subjects and environmental diversity in its landholding (Phillips and Phillips 2015:113, 169). 
The conquistadores were the initial agents of Spain’s colonization of the western 
hemisphere through the 16th and 17th centuries (Deagan 2003:3). As they invaded new 
territories, the Spanish Crown awarded them land and political power over local Indigenous 
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for resources, particularly gold and other precious metals (Trigg 2005:5), and spread the 
Catholic faith to Indigenous populations (Deagan 2003:3). These three goals—material 
acquisition, personal fame, and religious proselytizing—were the driving forces of Spanish 
colonialism, particularly in North America. 
After establishing early colonies in the Caribbean islands in the late 15th century, 
Spain established colonies in North, Central, and South America (Whitehead 2011:58, 61). 
The major turning point in Spanish colonialism was the establishment of the colony of 
Mexico following a series of military incursions against the Aztec empire (1519-1521). 
Mexico City, built over the ruins of the Aztec capital Tenochtitlan, became not only the core 
of colonial politics in the territory that Spain controlled, but also the center from which later 
expeditions and incursions into indigenous lands originated (Elliot 2006:5). 
Following the military conquest of the Americas from Mexico to the Andes 
mountains in South America, establishing and settling towns with Spanish colonists became 
the primary way the Spanish “civilized” their colonial populations (Deagan 2003:7). This 
fostered a practice of intermarriage between different ethnic groups that translated into 
colonial landscapes with the intermarriage between Spanish men and Indigenous women. In 
the Americas, these marriages were a practice to ensure stability between Spanish and 
Indigenous people, and also a product of lop-sided gender proportions of Spanish colonists 
who relied on Indigenous women to perform domestic tasks that were gendered female in 
Spanish society (Deagan 2003:8). 
Although the make-up of these colonial settlements may have been diverse, they were 
also divided and ranked along clear racial delineations (Deagan 2003:3). The marriages 
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categories based the ancestry of the parents. This was a way not only of creating a 
naturalized hierarchy, but also to naturalize the plurality of individuals born within the 
Spanish colonial empire (Deagan 2003:8). The results were colonial populations of mixed 
ancestry, and a blending of cultural practices in colonial households. 
Political power in the colonies rested with the Spanish Crown: the ultimate authority 
in the Empire. Due to the physical remoteness of the Spanish monarchs, viceroys would rule 
in the name of the Crown in the colonies from a centralized government seat that acted in the 
name of the monarch and oversaw colonial activities. On colonial peripheries, local elites 
such as the hidalgos in Mexico, who had access to land and raw materials that were the most 
valuable to the booming mercantile economy (e.g., cattle, sugar, and precious metals) also 
held political and social influence in colonial towns where authority of the Crown or the 
viceroy was not always obvious (Deagan 2003:6).  
Nevertheless, the Spanish Crown tried to remain active in all aspects of colonial life. 
In the late 16th century the Crown introduced codified practices and regulations for settling 
towns to ensure a standardized and highly regulated plan for settlement. These regulations 
dictated everything from spatial and urban planning guides, to rules for contact with local 
Indigenous populations, guidance for religious organizations, and many other topics that 
would have structured the lives of the colonists (Deagan 2003:7).  
Despite these incursions, provincial administrators and individual colonists often met 
these prescriptions with resistance. Deviations from civic regulations and Crown orders 
would have likely been more pronounced with settlements further removed from colonial 
cores. One such form of resistance some colonists practiced was recreating European goods 
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colonists and Indigenous communities (despite the various Crown prohibitions against such 
practices) instead of purchasing only foreign trade goods (Deagan 2003:7). 
 
Indigenous Historical Survey of New Mexico 
 Many culturally diverse populations of Indigenous people have inhabited the region 
now called the American Southwest for thousands of years before the arrival of the Spanish 
to the area (Douglass and Graves 2017:3). These communities range from mobile groups that 
migrated seasonally across deserts and plains, to semi-sedentary agricultural villages 
established along bodies of water. It is beyond the scope of this work to provide a thorough 
ethnographic history of all of these Indigenous tribes, so instead it focuses on the people the 
Spanish colonizers in New Mexico came into contact most frequently as they explored the 
region in the 16th and 17th centuries: the Pueblo.	 
Figure 1: Map of Pueblo ancestral territory. 
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Like the contemporary Pueblo, the Pueblo were not a homogenous people in the 17th 
century. There was linguistic diversity among the villages spanning across Arizona and New 
Mexico (Barrett 2015:23; Trigg 2005:43), and each village was likely autonomous 
politically. However, trade networks would have served as a means of connecting different 
villages together (Trigg 2005:46, 42), and trade fairs held in Pueblo villages such as Taos and 
Pecos were spaces in which Plains people came to trade bison hides, meat and fat with the 
Pueblo (Trigg 2005:46), suggesting at least cooperation with neighboring Pueblos and other 
tribes based out of mutual self-interest. 
Historically, the Pueblo settled in villages in valleys by fertile agricultural land near 
tributaries, or along rivers with a wide degree of dispersion between each settlement (Barrett 
2015:23; Liebmann et al. 2005:49). The Pueblo adopted a subsistence agricultural practice 
along with semi-sedentary villages and practiced dry farming with sophisticated water 
control features in areas that were close to springs, streams, or in areas advantageous for 
collecting rain runoff and floodwater (Dozier 1970:36; Trigg 2005:46). Some Pueblos also 
developed strategies that would minimize potential harvest loss, such as the gravel mulch 
gardens of the Chama, or the Hopi practice of planting in multiple areas in case one harvest 
was wiped out due to floods (Trigg 2005:46).  
Pueblo villages divided labor along gendered lines. Men were the hunters, spinners 
and weavers, as well as the primary crop-tenders, while women took up food preparation, as 
well as produced ceramic vessels, creating sophisticated forms and designs for their wares 
(Trigg 2005:45). Women also played a significant role in the construction of houses, 
although the extent to which they were involved is debated. Pueblo women may have not 




 17  
houses because women were associated with the earth in Pueblo cosmology (Burgio-Ericson 
2018:158-159; Montgomery et al. 1949:158). Other aspects of house construction could have 
been under the auspices of both men and women with different tasks assigned by gender, 
such as logging for the men and wall plastering for the women (Montgomery et al. 1949:158; 
Trigg 2005:45). 
In the 16th and 17th centuries, Spanish explorers in New Mexico described that many 
Pueblo villages they found appeared empty due to the high residential mobility that the 
Pueblo practiced seasonally. Most likely, out of the 140 villages were identified in early 
explorations of the region, no more than ninety-eight were actually occupied. By the time of 
the arrival of Spanish colonizers in 1598, there were roughly eighty Pueblo villages home to 
fifty to sixty thousand people (Barrett 2015:23). This led some Spanish colonists’ to doubt 
whether the land could sustain Spanish settlement (Hammond and Rey 1953:688, cited in 
Trigg 2005:3).   
With the establishment of missions and European-style agricultural practices, the 
Spanish forced the Pueblo into smaller, more densely populated settlements (processes of 
congrecación and reducción) to make proselyting easier and to facilitate European-style 
farming and pasturage (Liebmann et al. 2005:49). Populations continued to dwindle with the 
introduction of new pathogens like measles, mumps and smallpox (Lycett 1989:117-118). 
This marked the beginning of an era of abuses and exploitation of the Indigenous people of 
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The Colonization of New Mexico 
The Spanish colonial government in Mexico City found the region of New Mexico 
desirable because it not only would have provided a defensive buffer zone for Mexico and its 
northern extent, but it also promised more Indigenous converts to Catholicism. Like other 
colonies in the Spanish empire, the Spanish initially intended to colonize New Mexico to 
pursue the three main colonial exploits: mining for gold and other precious metals, acquiring 
land for the Crown and personal gain, and converting Indigenous populations, although the 
latter would prove the most successful of these goals (Trigg 2005:5). 
Fray Marcos de Niza led the first expedition into New Mexico in 1539, followed by 
the expeditions of Francisco Vazquez de Coronado in the 1540, both originating from 
Mexico. Coronado, accompanied by a party of 300 Spanish colonists from Mexico, as well as 
Indigenous men and women (Douglass and Graves 2017:3-4; Lightfoot 2017:358), explored 
New Mexico more thoroughly than de Niza, searching for gold based on reports from earlier 
expeditions, though the information turned out to be exaggerated. Instead, he and his party 
encountered Pueblo and Plains communities, and over the course of two years made it as far 
as Wichita, Kansas in their travels (Douglass and Graves 2017:4).  
Despite these initial incursions into New Mexico, there was no long-term Spanish 
settlement until Fray Agustín Rodriguez wrote to the viceroy of New Spain, Lorenzo Suarez 
y Mendoza (Douglass and Graves 2017:3), to ask permission to begin missionary work in 
New Mexico in 1581 and 1582 (Barrett 2015:14). When granted, he and his entourage of 
religious and military leaders traveled around the region visiting Indigenous villages, and 
continuing to gather information that Don Oñate would later use as he led the military 
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Don Juan de Oñate, along with his wealthy and distinguished peers began their 
campaign to colonize New Mexico in 1598 (Barrett 2015:14-16). Equipped with a caravan of 
hundreds of people, thousands of livestock, and equipment needed for mining, seeds for 
planting, medicine, books, dresses, and items intended for trade with Pueblo communities, 
they traveled along riverine passes on a road that would later become the Camino Real 
(which connected the northern frontier Spanish colonies to the core of Mexico City) (Trigg 
2005:5). This mission was funded primarily from Don Oñate’s own coffers; the only parts of 
the expedition that the viceroy supplied were the clergymen, Native American servants, 
weapons, chain mail, and mercury that would be used for assaying silver (Trigg 2005:51).  
The colonists who arrived from Mexico were not all entirely of Spanish descent. Only 
a slight majority (52%) listed Iberia as their place of birth, and aside from individuals who 
listed Belgium, Greece, and Italy as their birth country, the rest of the colonists were from the 
Spanish North and Central American and Caribbean colonies (such as Mexico, Guatemala, 
and Cuba) (D. Snow 1998:5). This along with the settling of colonists in close proximity with 
the Indigenous populations of New Mexico resulted in a frontier colonial culture that was an 
eclectic inter-ethnic mix that was particular to New Mexico.  
Additionally, New Mexico’s first colonists were from varying social and economic 
standings. There were some of the upper echelons of colonial society in Mexico, such as the 
Oñate family, who held favor with the viceroy for their military and economic achievements. 
Documentary records show that other individuals of similar privileged statuses who had 
established themselves in Mexico sold everything for a chance to relocate to New Mexico, 
although they did not always meet with the same success on the frontier (Trigg 2005:58-59). 
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majority of the women, Indigenous people, and servants remains a mystery (D. Snow 1998:3-
4). 
Colonists continued to travel from Mexico into New Mexico throughout the late 16th 
and early 17th centuries. Beginning in 1631, there were triennial supply caravans from 
Mexico going to missions in New Mexico. Colonists, missionaries, and government officials 
would join these caravans traveling along the Camino Real (Trigg 2005:53), which helped to 
keep not only supplies traveling into the frontier colony of New Mexico, but also keep the 
colony connected to the political centers of New Spain (Trigg 2005:37). 
 
The Struggles of Initial Colonization 
Following a sequence of military victories, New Mexico officially became a colony 
of the Spanish Empire in 1598, with Don Juan de Oñate as its governor (Grizzard 1986:67). 
He also founded the first capital of New Mexico, San Gabriel, in that same year. Like the 
first colonists in Mexico in the early 16th century, when the settlers who followed Oñate had 
established themselves in San Gabriel, they began to construct the things that were deemed 
most necessary to replicate Spanish life in this new colony: a church, a mill, and irrigation 
ditches (Trigg 2005:52; Grizzard 1986:2).  
After the colony was established, Oñate led expeditions to survey the land and meet 
Indigenous populations. The Indigenous people were likely aware of the Spanish presence in 
the Southwest before the arrival of official exploratory missions, as the Spanish invaded 
Sonora on slave raids as early as the 1530s (Pavao-Zuckerman and Jenks 2017:4). Oñate 
demanded that the people in the Pueblos around San Gabriel he encountered swear allegiance 
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along with Oñate’s orders, their responses may have been part of a ritual that the Spanish did 
not fully understand rather than a gesture of compliance (Trigg 2005:52). 
 Of course, this is not to imply that all or even many of the interactions between the 
Spanish colonists and Indigenous populations were peaceful. Such encounters often resulted 
in skirmishes, and the Spanish were swift and harsh with their retaliations. Villages were 
razed and massacred, families were separated, and captives were forced into servitude (Trigg 
2005:60). Other Spanish colonists continued to interact frequently with the Pueblos through 
intermarriage and religious conversion, although the colonists also had interactions with 
Plains people as well, and many would travel to Plains territory for trade goods and for slave 
raids (Trigg 2003:70).  
However, despite his initial military successes, Oñate’s term as governor of New 
Mexico did not last long. For his lack of control over and mistreatment of Indigenous 
populations, poor proselytizing efforts, as well as failure to effectively manage the colony, 
the viceroy in Mexico City removed him from office as governor of New Mexico in 1606, 
and replaced him with Don Pedro de Peralta in 1609 (Trigg 2005:53). It became Peralta’s 
task not only to oversee the treatment of Indigenous people under colonial rule, but also to 
administer justice within the colony and provide for its defenses (Trigg 2005:55). 
Also in 1609, Governor Peralta, under orders from King Phillip II, founded the villa 
of Santa Fe, located thirty miles to the southeast of San Gabriel (Grizzard 1986:67), which 
became the new capital of the colony. Included in King Phillip II’s orders to Peralta 
concerning the founding of the villa of Santa Fe were instructions on how to plan the city, as 
well as precise details on how to divide up the land and how each household was to establish 




 22  
Snow 1974:265-266; D. Snow 1990:85). Based on city plans from the 17th century, Santa Fe 
more or less complied with these ordinances from Spain (C. Snow 1974:267).  
Despite its relatively small size, Santa Fe was the only urban area in New Mexico 
during the early colonial period (Trigg 2003:65). It also was the only settlement with a civil 
government in New Mexico in the 17th century at the casa real: the Palace of the Governors 
(Trigg 2003:65). Not only would this have been the government seat, but it also would have 
functioned as a presidio, means of defense against Indigenous raiders (C. Snow 1974:269). 
As such, Santa Fe would have been both a strategic holding for the Spanish colonists, as well 
as a representation of their control of the region. 
	
The Environment of Colonization 
Environmental factors, particularly in a region so varied as New Mexico are, in many 
respects, just as influential as social circumstances in shaping colonial Spanish ways of life 
(Deagan 2003:8). New Mexico has a variety of geographic features, such as mountains, 
canyons, rivers, and open plains. The region also has a highly arid but mutable climate with 
widely fluctuating temperatures, as well as localized access to water and rainfall that not only 
informed settlement patterns throughout the region, but can also make dry farming very 
difficult.  
On account of the mercurial environment, Pueblo communities often settled at higher 
elevations, as a means of maximizing rainfall collection, but also making them victim to 
shorter growing seasons and sudden frosts that could ruin harvests (Trigg 2005:45). 
Similarly, when the Spanish colonists first arrived in New Mexico, they chose to settle in 
regions that had reliable access to water (MacCameron 1994:20), in particular along the Rio 
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of drought, but also sudden cold snaps that could kill crops and shorten growing seasons 
dramatically (Barrett 2015:20). This also affected the type of crops and livestock that could 
be raised on the New Mexican frontier, as well as the husbandry practices (Gruber 2018; 
Opishinski 2019).  
Additionally, the unpredictable environment made the Spanish even more dependent 
on Indigenous knowledge of the environment would have been invaluable to ensuring the 
survival of the estancia (Trigg et al. 2019:1). Two-thirds of Spanish colonial population in 
the 17th century lived in rural areas (Trigg 2003:65) and needed a thorough understanding of 
their environment in order to survive in the colony. During the early years of Spanish 
settlement of New Mexico, the colonists depended on Pueblo surpluses from more bountiful 
years, further adding strain to Spanish and Pueblo relations. The famine that lasted from 1591 
to 1601 had exhausted even the Pueblos food quantities, leading to a large-scale desertion of 
the colony (Barrett 2015:18). In a sense, the environment of New Mexico not only tested the 
Spanish colonists and their cultural practices with its extreme variations, but it also forced 
them to make adaptations in order to survive in the climate, and to integrate Indigenous 













Establishing a Catholic Presence 
Catholicism had immense significance in early modern Spanish identity because it 
had been a unifying element not only of the different regions of Spain following the marriage 
of Isabella of Castille and Ferdinand of Aragon in 1469, but it also served as a means of 
religious solidarity against Muslim Moors who occupied Spain for hundreds of years. This 
mindset of religious superiority transferred into the colonial conversion policies of 
Indigenous people of North America, in particular with the expectation that the Indigenous 
peoples under Spanish rule were to be “civilized” (meaning assimilated into Spanish customs 
and practices through marriage or labor) through conversion to the Catholic faith (Trigg 
2005:39).  
The conversion of Indigenous populations to Catholicism was an important goal in 
the colonization of New Mexico as it had been elsewhere in the Spanish Empire (Deagan 
2003:4-5). New Mexican colonists could convert local populations to Catholicism as 
Figure 2: Kite photography showing northern extent of 
the site of LA 20,000. The varied landscape includes 
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individuals, or could relocate them to missions where they could be taught them Spanish 
morals and customs (Trigg 2005:38).  
Since New Mexico did not have any of the rich natural resources such as gold or 
silver like other Spanish colonies, the colonial government could devote more money and 
resources to the conversion of its Indigenous population instead of to costly mining ventures. 
The Crown financially supported the missions in New Mexico following the arrival of Don 
Peralta in 1609, including funding the shipment of supplies for the clergy such as 
construction material for mission buildings that served both as religious institutions as well 
as defensive structures (Barrett 2015:42; Deagan 2003:9; Montgomery et al. 1949:152; Trigg 
2005:53). 
The order of the Franciscans ran the missions in New Mexico. Apart from a few 
Jesuits who operated briefly in Arizona, they had complete control over New Mexico and 
other regions of the North American Spanish imperial borderlands (Grizzard 1986:67). Over 
time, the Franciscans’ monopolistic control over religious life translated into immense power 
in the social and economic life of the colony of New Mexico (Trigg 2005:57). They 
contributed not only to colonial administration and agriculture, but also other forms of 
production as well such as weaving cloth and knitting clothes (Barrett 2015:43; Deagan 
2003:9; Trigg 2005:82). Many of these products and projects were completed using 
Indigenous labor. Conquered and relocated Indigenous populations who worked for the 
clergy were exempt from tribute demands, though this did not mean that they did not have to 
endure difficult and demanding labor including agriculture, domestic tasks, and even the 
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Many of the sites where the Spanish missionaries built their new religious spaces 
were on sites of religious and political significance to local Indigenous communities. This not 
only helped to facilitate a transition of power from one form of authority to another, but also, 
by literally taking over spaces of cultural significance, cemented Spanish dominance over the 
Indigenous communities (Douglass and Graves 2017:27).  
 
Encomienda: A Social and Economic System 
Along with the missionizing force of the Franciscan missions, the system of 
encomienda was one of the most important institutions in the history of New Mexican 
colonization. It was a system of land and economic control, which granted land to 
distinguished Spanish subjects (encomenderos) in exchange for protection of the colony and 
the Indigenous people who resided there (Douglass and Graves 2017:19-20). After five years 
residence in the colony, landowners could be granted encomienda, which would last for the 
property-owner’s lifetime, and could be passed down through two generations (Barrett 
2015:27). The first encomienda granted in New Mexico was to Juan Martínez de Montoya in 
1606 for his service to Don Oñate in 1600 (Barrett 2015:28). Later, Governor Pedro de 
Peralta continued the practice of granting encomienda to Spanish colonists, and by 1639 
there were as many as thirty-five encomienda (D. Snow 1983:349). 
The Spanish colonial government devised encomienda as a way to assuage the two 
opposing views about Indigenous peoples’ statuses within the empire as both protected 
subjects and exploitable laborers (Deagan 2003:5). The process relocated Pueblo 
communities to larger villages held in encomienda where they could be converted to 
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Indigenous households in the assigned communities in the form of food and textiles. Tributes 
were intended to provide financial support for colonists, as well as provide colonists 
incentive to relocate to New Mexico, ensuring a continuous settlement of the region (Barrett 
2015:27; Liebmann 2012:32). Those Pueblo people who could not pay were subject to penal 
labor (repartamiento), although some Pueblos avoided these tribute demands by 
consolidating several families into one house (Barrett 2015:28). Ultimately, the local 
Indigenous populations became subjugated to the oppression of the Spanish colonists through 
either economic and material extraction, or the direct coercion as part of the encomienda 
system (Deagan 2003:5). 
Originally, when Governor Oñate first granted an encomienda he was instructed to 
not to have labor payments take the place of tribute (Trigg 2003:68). As such, tribute 
demands likely began as relatively small demands (D. Snow 1983:350): every household was 
expected to provide one fanega of corn and a cotton blanket (or hide from a large mammal 
such as a buffalo or deer). However, as Spanish colonial families struggled to survive the 
famines, epidemics, and other hardships of the early years of the colony’s existence, the 
Spanish would likely have demanded more goods from local Indigenous populations, and 
when they could not provide them what was asked this could have been converted into penal 
labor. Laws stipulated that Indigenous labor should be compensated with wages, but again, 
there is not much evidence to suggest that this was widely practiced (Trigg 2003:67-69).  
Encomenderos who collected tribute established their bases on estancias, or ranches. 
These were sites of major agricultural production, including livestock and both European and 
Indigenous crops (Trigg 2003:67). Almost all estancias in New Mexico had the same basic 
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herder’s quarters), a space designated for keeping livestock (sometimes inside the residential 
structure) and storing crops, and a corral to keep in grazing livestock (Ivey 2006:78). 
Additionally, each was subject to the same settlement regulations. The estancias could not 
settle too close to Pueblo settlements, or allowing livestock to pasture within 1.5 leagues of 
Pueblo villages and fields (Barrett 2015:30).  
Estancias became the economic powerhouses of colonial New Mexico, producing 
crops and livestock with different methods compared to the Pueblo (Ivey 2006:75). They 
were also mostly self-supporting, as they contained almost everything that a settler family 
would need to survive in the mercurial New Mexican landscape (Ivey 2006:77). 
Archaeological evidence has indicated that the families who dwelt on estancias were most 
likely engaging in subsistence farming, with perhaps some production of yarn and yarn 
crafts; artifacts indicating specialization of crafts have rarely been recovered at 17th century 
estancias (Trigg 2003:67).   
Despite apparent remoteness between each settlement, the Spanish colonists relied on 
Indigenous trade networks for supplies and subsistence resources (Levine 1992:205), and 
other Spanish households began to make trade networks between themselves in the 17th-
century. This micro-economic networks within the larger colonial economy likely 
contributed to the survival of Spanish colonialism in the early decades of the colony, and 
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The Pueblo Revolt  
Though Pueblo had suffered through the encomienda and repartamiento systems for 
nearly a century, they were not passive during the initial occupation of Spanish colonists. 
Pueblo discontent began with a series of small uprising and petitions to the colonial 
government to ease restrictions on Pueblo religious practices in the mid-17th century (Powell 
2017:44), but all erupted in August of 1680 under Popé, a religious leader from San Juan 
Pueblo, who united warriors from nineteen of the neighboring Pueblos together in an 
insurrection against the Spanish: the Pueblo Revolt (Powell 2017:42; Trigg 2005:55).  
The Pueblo Revolt was a violent uprising that led to the killing of missionaries and 
some settlers (Trigg 2005:55), the destruction of Spanish buildings and symbols of their 
dominance over the Pueblo (Liebmann 2012:76), and the reclamation of the province under 
Pueblo political control (Powell 2017:44). Consequently, few documentary records of the 
early colonization of New Mexico survive to this day; none exist for LA 20,000’s early 
history. 
There were several factors present before 1680 that likely contributed to the Revolt. 
In the 1670s, plagues and famine gripped the colony of New Mexico, and put strains on the 
Spanish colonists’ relations with the Pueblo, and the Pueblos’ food reserves (Trigg 2005:54). 
Environmental data reveals that the 17th century was mostly wet and moist, favorable 
growing conditions for most crops. The major exception to this century was during the period 
from 1664 to 1674, when a mega-drought dried out the land, and contributed to the famine 
and diseases that were recorded in historical documents (Van West et al. 2009:5, 8). This 
would have added more strain on Indigenous populations, who were already under pressure 
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even with the support and extra supplies traveling along the Camino Real (Van West et al. 
2009:8; Trigg 2005:54). Coupled with significant Pueblo population decline (estimates 
indicate roughly 100,000 Pueblo at the beginning of Spanish colonial rule, and then 
decreased to 30,000 in 1680) (Powell 2017:44), the time was ripe for a Pueblo uprising.  
After reclaiming the region, many the Pueblo populations who had been living in 
villages that were converted to missions relocated to take refuge among other tribes, such as 
the Navajo, Zuni, and Hopi. This resulted in the vacating of the eastern Pueblo districts, 
while others were reorganized into new villages and rebuilt in areas that could be easily 
defended, such as the top of mesas with fortified walls and bulwarks (Liebmann et al. 
2005:45, 50). This provided protection not only from the Spaniards, but also the other raiding 
tribes such as the Apache and Ute (Liebmann et al. 2005:49-50). Some Pueblo communities 
chose to reoccupy ancestral sites either in old buildings, or in newly constructed buildings on 
top of ancestral ones (Liebmann et al. 2005:50-51). 
The Pueblo maintained their control of Santa Fe and New Mexico until 1692 (Trigg 
2005:55), when the Spanish achieved a New Mexican “Reconquista” (reconquering), and re-
established control over the Pueblo. This was made easier by the growing hostilities between 
different factions of the Pueblo, which undermined their hold on the colony (Liebmann 
2012:98). Although the Spanish were forced to be more tolerant of Indigenous religious 
practices, and did not fully reinstate encomienda and repartamiento systems (Powell 
2017:47), no other Indigenous uprising was as successful in the rest of New Mexico’s 
















A Brief History of LA 20,000  
LA 20,000 is an estancia dating to the 17th century, located 19km southwest of Santa 
Fe in the village of La Cienega (Figure 3). It is close to La Cienega Creek, which runs to the 
Santa Fe River (Trigg et al. 2019:1), and to the south of the structures of the estancia is an 
arroyo, or gully cut by fast-moving running water. 	
Any documentary records about the site were destroyed in the Pueblo Revolt; the 
identity of the family who owned the estancia on LA 20,000, along with the number and 
identities of the Indigenous workers on the property is unknown due to the destruction of 
many documents during the Pueblo Revolt. As such, much of what is known about LA 
20,000 (Figure 4) comes from archaeological evidence, including a rough estimate of its 
occupation period, dating between the late 1620s and 1680.  
Figure 3: Map of LA 20,000 in relation to other 17th-century Spanish colonial sites. 
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The site was discovered in 1980 beneath a former trailer park, and was excavated for 
11 field seasons in the 1980s and 1990s first by the Museum of New Mexico, and more 
comprehensively by David H. Snow and Dr. Marianne Stoller (Trigg et al. 2019:1). These 
early excavations determined that there were several structures on the 17th-century ranch. 
These included a large, mostly rectilinear house (with an attached horno and anomalous 
curvilinear platform), a barn, a corral (see Figures 5 and 6 for stylized recreations of the 
known, major foundations), and a possible torreon (not included in this analysis as it is likely 
a later construction). The oldest part of the house appears to be the southwestern corner room 
based on the sequencing of foundation stones relative to the foundations of the rest of the 
house (Trigg et al. 2019:5). A dendrochronological study of two beams recovered from the 
barn has yielded an approximate date of construction around 1629 (D. Snow 1994:8). The 
presence of charred structures and burned architectural material and other artifacts suggests 
that the structures were burned during the Pueblo Revolt. Along with ceramic evidence of 
styles that pre-date the Revolt, this also suggests that the estancia was not occupied during 
the Revolt, or following the 1692 Reconquista of New Mexico (Trigg et al. 2019:6).   
The site was excavated again between 2015 and 2017 under the direction of Dr. 
Heather Trigg and the Fiske Center for Archaeological Research. Dr. Trigg and her 
colleagues ask guiding research questions that illuminate the relationships between the 
inhabitants of the estancia and the environment, examine the development of foodways of 
the Spanish colonists as they interacted with individuals from other ethnic backgrounds, and 
investigate the construction and use of the spaces on the estancia in the everyday and 









Figure 5: Major foundations of the house, barn and corral. Composed of known foundations.  
Map by Clint Lindsay (2017) 
Figure 4: Excavation units from the Snow and Stoller and Fiske Center excavations of LA 20,000. This 













COMPARATIVE ARCHITECTURE STUDIES 
 
One of the primary questions this study asks is what did the structures at LA 20,000 
look like? It appears to be a simple question, but without the archaeological evidence, it is 
difficult to answer. In order to interpret the archaeological data to investigate this question, I 
first examine other contemporaneous examples of 17th-century architecture from across the 
region. This not only illustrates the variation of architectural forms that the Spanish colonists 
and Indigenous communities constructed, but it also shows common elements to these 
structures. In what follows I provide overviews of Pueblo village and Spanish colonial 
architecture, and the ways in which the presentation and functions of these two traditions 
overlap and diverge in 17th-century New Mexico. 
 
Pueblo Village Architecture 
Archaeologists who study the ancient Indigenous people of the American Southwest 
use architecture as a proxy for various ephemeral elements of their history, such as 
population size and community organization (Cameron 1999). As such, there is extensive of 
research that has been done on Pueblo architecture in the centuries prior to the arrival of the 
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The earliest structures made by Pueblos out of stone appear after 700 C.E. (Cameron 
1999:201), and three hundred years before the arrival of the Spanish to North America the 
Pueblo began making structures out of adobe (White 1996:348). The most notable examples 
of Pueblo architecture are the houses that composed their villages such as the ones that 
survive at Chaco Canyon (e.g., Pueblo del Arroyo) (Windes 2010:78). These houses were 
amalgams of many small rooms (roomblocks) stacked in multiple stories, which often were 
only accessible by roof (Barrett 2015:25; Trigg 2005:44). The levels of the houses were set 
back to create terraces which surrounded a central plaza, which contained circular ceremonial 
chambers, or kivas (Barrett 2015:25).  
While stone was the preferred building material, it was not always available in large 
quantities, so the Pueblo instead used adobe mud (jacal) to build walls and roofs. The mud 
would have been domed over (referred to as “turtle-back” bricks) (Grizzard 1986:67), or 
paddled out as courses of adobe used to make the walls and floors of structures. Exterior 
walls were coated with a layer of adobe plaster for waterproofing. Differing accounts of 
Spanish encounters with the Pueblo suggest that the Pueblo often decorated their interior 
Figure 6: Pueblo architectural examples from Pueblo del Arroyo. Left: Stone walls (Photograph by Victor Mindeleff 
[U.S. Bureau of American Ethnology, 1887]). Right: Partial intact roof from second story floor at Pueblo del Arroyo. 
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walls with either whitewash or plaster. Some rooms, especially kivas (ceremonial chambers), 
also had plaster-based murals painted on them that depicted scenes, motifs and figures with 
religious and ritual significance (Solometo 2010:84-85). If a structure had windows, these 
were either left open or had a sheet of mica or selenite, a translucent mineral, for glazing. 
Roofs were made from timber roof beams (vigas) overlaid with latillas (small branches 
woven or organized to form a covering), and then a layer of adobe mud was applied on top 
(see Figure 6) (Trigg 2005:44).  
Archaeologists generally assume that the Pueblo created rooms that were large 
enough to accommodate those within their settlement, would have constructed rooms of a 
certain size for specific activities, and would not have wasted spaces. Though there is debate 
over whether room size is correlated to a room’s function in ancient Pueblo society, it is 
evident that there is a difference in size between rooms used for storage versus habitation 
(sometimes only slightly), and that rooms used for dwelling and every day activities often 
show more evidence of repair and modification as the family’s needs for the space change 
over time (Cameron 1999:210). The size of rooms in Pueblo villages can also be interpreted 
as an indicator of changes in population and social organization (Cameron 1999:201), as 
room sizes in ancient pueblos began to increase as populations began to consolidate, and 
individual households began to increase their number of occupants (Cameron 1999:211).  
Pueblo villages were home to hundreds of individuals, with roomblocks centered 
around large plazas. Constructing of these villages would have been a community endeavor, 
rather than an individual project for each household, with labor divided along gendered lines 
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laying of stones and adobe was delegated to the women, whereas the men were responsible 
for the acquisition and preparation of timber for the roofs (Cameron 1999:206-207). 
Pueblo construction projects were dependent upon access to building materials, such 
as a reliable source of water for adobe and mortar preparation (if the building was not made 
with dry-laid stone), as well as the right ratio of sand to other inclusions. Likewise, the types 
of materials available would have also determined how the buildings were constructed. The 
size of timbers for vigas (roof supports) would have been the element that most directly 
impacted construction, as the size of the timbers would have put a limit on how large the 
rooms could be. Without access to long-trunked trees, some Pueblo chose to make do with 
smaller and younger trees, or had to build structures without vigas (Cameron 1999:206). 
Many of these building elements, particularly of construction materials such as adobe 
walls and timber vigas, appear in Spanish colonial architecture as well. However, there are 
some aspects of Pueblo architecture, such as small, terraced roomblocks and roof-only access 
that are particular to Pueblo settlements. The use of certain Pueblo materials in Spanish 
colonial designs may be because these are the best materials available in New Mexico to 
construct protective structures, or may be because of the colonists appropriated Indigenous 
labor and architectural knowledge to build their structures, or a combination of both.  
 
Civic Colonial Architecture: The Palace of the Governors 
The Palace of the Governors is one of the best-preserved structures from the 17th 
century in Santa Fe (Figure 7). It was one of the casas reales: both a residential space, as 
well as offices for the colonial government of Santa Fe and the whole colony of New 
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colony, as well as served as a defensive structure along the frontier (Guthrie 2013:21; Post 
2002:1; C. Snow 1974:265, 269). Additionally, archaeological excavations have recovered a 
variety of artifacts including textile fragments, ceramics of European and Indigenous origin, 
faunal and plant remains, and metal and metalworking fragments (Trigg 2005:71), which 
shows the variety of activities taking place at the Palace. 
 The Palace was constructed in 1610 as a single story complex with bastions or 
towers as means of defense (C. Snow 1974:269). Archaeological investigation has revealed 
that the original structure would have been made of adobe bricks and wattle and daub (jacal) 
(C. Snow 1974:268). Eighteenth-century records also describe a reconstruction phase of the 
Palace that required a crew to create adobes for 11,000 cubic feet of wall, and 200 timbers 
prepared for the roof. Construction took 6 months to complete using a crew of fourteen 
Indigenous male laborers (Kubler 1962:38-39, cited in C. Snow 1974:267),  
The building as it stands now features architectural elements from its different eras of 
occupation. Its overall construction also is a reflection of a revival of a Santa Fe-style of 
architecture, rather than an example of preserved historic style (Guthrie 2013:32). Due to 
these major renovations and modifications throughout its 400-year history, the Palace cannot 
be relied on as a model for 17th-century architecture (Guthrie 2013:42). However, it is an 
interesting case to include in this study because it shows how the Spanish colonists 
commanded a large labor force in order to construct a monumental casa real in the 17th 
century, as well as how even buildings imbued with political and military significance could 
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Mission and Church Examples 
Missions were powerful institutions in the early history of the colony of New Mexico. 
They were spaces where people of Spanish and Indigenous descent worked, lived, and 
worshipped together. On the whole, these missions would have had significant control over 
the inner workings of the colony, as well as more access to incoming goods than the secular 
ranches in the 17th century (Grizzard 1986:71).  
These mission structures took on a variety of functions. The most important reason 
why the missions were established was to convert Indigenous populations (Montgomery et 
al. 1949:154). However, like casas reales, missions would have served both a symbolic 
purpose reflecting the values of Spanish Catholicism and the holy order of the Franciscans 
(e.g., with their simple and humble aesthetic) on the New Mexican landscape, as well as a 
practical purpose as defensive structures along frontier borders (Grizzard 1986:67; Hanlon 
1992:206; Montgomery et al. 1949:151-152). As such, the architecture of the missions would 
have represented their cultural and political importance. 
There was already an existing tradition of using ecclesiastic architecture to 
communicate power and authority. In the 16th century, many Mexican churches had baroque 
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stylistic elements from European churches, or ornamentations inspired by Moorish designs. 
All of the major styles of Mexican ecclesiastic architecture (e.g., Plateresque, Purista, 
Mudéjar, etc.) also exhibited a certain architectural formality that would have been 
transmitted to the friars and architects through 16th-century architectural treatises, or from 
memory of church spaces in Spain (Grizzard 1986:17). These structures were designed to be 
impressive and imposing, a reflection of the religious power of Spain in its colonies. 
Broadly speaking, churches built in 17th-century New Mexico were much simpler 
than contemporary ones in Mexico; they were typically smaller and less ornate than their 
Mexican counterparts. A notable difference is that the roofs of New Mexican churches were 
flat rather than vaulted, and made from compacted adobe and plant material rather than fired 
roof tiles (Grizzard 1986:67). 
 Nevertheless, missions and churches closely resembled other contemporary 
European and colonial Spanish churches in terms of their fundamental components. Every 
mission included a church with the basic basilica blueprint, which creates a cruciform plan 
for the main religious space with a nave, a transept, an altar platform and an altar, a choir and 
antecoro chamber, and a baptistery (Hanlon 1992:210-211). Additional rooms were added on 
to the main church structured around courtyards, including sleeping quarters, waiting rooms, 
storage, schoolrooms (to teach Pueblo children and adults about Spanish culture and 
language), kitchens, refectories, and other utilitarian spaces (Thomas 2000:8-9). Missions 
also included open spaces within their compounds as patios and courtyards, which could be 
used for communal workspace, or for as enclosures for domesticated animals (Thomas 
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missions, as those spaces could easily be enclosed and roofed as the missions grew (Ivey 
2005:320-321).  
Architectural knowledge may also have limited the extent to which the friars could 
copy from European traditions. It is unlikely that any of the friars would have had formal 
engineering knowledge or architectural expertise (architects did not travel in the bands of 
friars from core cities). This would have resulted in many buildings being structurally 
unsound or unsupported (Montgomery et al. 1949:153-154), or the walls were not always 
completely parallel (such at San Marcos) (Thomas 2000:30). The friars would have had to 
teach themselves architectural design and construction skills on the New Mexican frontier 
either based on memory, experimentation (Grizzard 1986:67), or, once they got past the 
language barrier, on the Indigenous laborers’ knowledge of their own architectural traditions. 
There are many standing or partially preserved examples of mission architecture from 
the 17th century in New Mexico such as Awatovi (Montgomery et al. 1949), Pecos (Ivey 
2005), and San Marcos (Thomas 2000) that illustrate the regional style that developed in this 
remote colony. The well-documented history of construction of some of these missions, as 
well as the reports of archaeological surveys from these sites may also elucidate common 
trends among other 17th-century Spanish colonial construction projects. 
Preparing a site for construction involved many steps. Not only did a site need to be 
cleared of brush and preexisting Indigenous structures, but also the workers had to assemble 
and prepare the raw materials. Some materials could only be gathered at a great distance such 
as stones, gypsum, and timber (Montgomery et al. 1949:157). The Pueblo men were 
traditionally responsible for the procurement, preparation, and setting of timbers, while 
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1949:157). It is unclear if these practices were continued when the Spanish relied on 
Indigenous labor to construct their buildings, but considering the heavy reliance of the 
Spanish on Indigenous labor during the early years of their settlement in New Mexico 
(Montgomery et al. 1949:153), it is possible that the men were still responsible for gathering 
the timbers and other materials. 
The scale of the missions meant that there needed to be a large crew of workers 
preparing and laying the adobe, or the structures needed to be built in phases. The 
archaeological excavations at Pecos Mission revealed that there were several construction 
periods based on the attributes of the adobe bricks and the mortar, as well as the pairing of 
the two materials. This shows archaeologists that different sources of adobe mixture were 
used for production, as well as two different crews producing the materials (Ivey 2005:307).  
Stone masonry was preferred to construct the walls, as stone was the most durable 
material available. However, as it became less available as later additions were added on to 
structures, the friars began to rely more heavily on adobe bricks made from brick molds 
(Montgomery et al. 1949:158).  
While adobe is prevalent among 17th-century structures, it was far from a perfect 
building material. With heavy rainfall, lower placed adobe bricks were subject to capillary 
action, and would undermine the integrity of the structure over time (Montgomery et al. 
1949:154). Changes in moisture and temperature would also cause adobes to grow and 
shrink, causing both adobes and the mortar holding them together to crack (Montgomery et 
al. 1949:164). Several layers of lime plaster whitewash were applied to the exterior adobe 
walls as a means of weatherproofing the structures (Ivey 2005:316). Water must have been a 
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mission was expanded (Ivey 2005:321). Maintaining the integrity of the waterproofing would 
have been a constant project for the crews who looked after the mission (Ivey 2005:327).  
The timbers used for roofs (vigas) were sometimes logged from great distances, for 
the wood needed to be strong as well as long enough to span the length of the building. This 
was a practice appropriated from Pueblo buildings (Cameron 1999:205), as it was a practical 
way to construct roofs with the limited materials at the friars’ disposal. Vigas were often 
intricately carved with floral or geometric designs, and painted, and would sit atop painted 
and carved corbels for support (Thomas 2000:32). Additionally, timber would have been 
used in the lintels for doorways, as well as the doors themselves and windows frames and 
sills (Montgomery et al. 1949:160-161).  
Clerestory windows with selenite coverings were introduced into ecclesiastic 
architecture after 1625 (Grizzard 1986:68; Ivey 2005:328). These were usually placed over 
the transept to provide the maximum amount of light with minimal compromise to the walls’ 
structural integrity.  
 Wall adornment was not unheard of in Spanish colonial churches, though there are 
not as many surviving examples, nor as much variety of styles in New Mexico during the 17th 
century. Minimally, plaster could be used to smooth the coarse brick surfaces, such as on the 
interior walls of Awatovi (Montgomery et al. 1949:165). Another example of plaster 
decoration is at the site of the Mission at San Marcos, which features the remains of multi-
colored geometric patterns in the plaster of the interior walls (Thomas 2000:28). Other types 
of wall decoration included painted monochrome wall dado, floral patterns that were scribed 
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While the architecture of the missions did often reflect the frugal values of the 
Franciscan monks who inhabited them, their large and expansive structures nevertheless were 
a testament to the authority of the Catholic Church in the Spanish empire, and the 
missionaries’ roles in the spread of Spanish colonialism. As such, these churches were both 
modest by European standards as well as impressive structures that asserted the control of the 
Spanish Crown over the lives of the colonists and the Indigenous people of New Mexico.  
In order to build these expansive complexes, it would have required a vast array of 
resources and labor that would have been evident to all who viewed these structures. The 
friars used Indigenous labor to construct the mission complexes to not only force the Spanish 
colonial agenda upon converted Indigenous people, but also spread Spanish cultural and 
political influence to the rest of the people of New Mexico.  
 
Vernacular Architecture Examples 
Finally, I look at the vernacular architectural traditions of ranches to provide 
examples for what the structures may have looked like at LA 20,000, and to contextualize my 
reconstruction of the estancia in a regional architectural tradition. There are several examples 
of 17th-century domestic structures in New Mexico that might have analogous parts to the 
structures at LA 20,000. These are based on archaeological studies from cultural resource 
management and museum reports. They include descriptions of the preserved architectural 
features, and interpretations about the 17th-century structures based on the archaeological 
evidence. 
One such location is the Signal Site (LA 9142), a three-room Spanish colonial house 
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relative to other colonial settlements, the material culture suggests a strong connection to 
local Indigenous populations, perhaps even that the house was an intermarried one 
(Alexander 1971:29). Additionally, the presence of Indigenous ceramic sherds indicates that 
Pueblo people occupied the site either before or during the Pueblo Revolt (Alexander 
1971:24). The foundations show that the structure is 15 meters by 6.5 meters, divided into 
three rooms with narrower walls, and would have perhaps been a single story (Alexander 
1971:13). Only the cobble foundations remain on the site, with fragments of adobe bricks 
scattered across the rooms suggesting wall collapse.  
The rooms at LA 9142 range from 14 square meters to 22.56 square meters of floor 
space, with the foundation visible around 22 centimeters above the floor surface in all rooms 
(Alexander 1971:14-17). Interestingly, the layer below the floor in Room 1 contains a layer 
of ash and burned soil that is absent in the other two rooms, suggesting that the area was 
burned prior to construction (Alexander 1971:14). Also of note is the presence of twelve 
postholes in Room 2 parallel with the east wall about half a meter from the wall. They are 
roughly 24cm in diameter, and irregularly spaced from each other (no depths for these holes 
were recorded). It is unclear exactly what the function of these would have been. Perhaps the 
posts set in corners would have served as structural supports for the roof (Trigg et al. 
2019:75).  
The function of the rooms is not explicitly clear based on the distribution of artifacts; 
they most likely would have been multi-purpose due to their size. To further complicate 
interpretations, three subfloor pits were found in Room 2. These pits are unlined, irregularly 
sized and placed, and are not associated with diagnostic artifacts to indicate their potential 




 46  
Also of note is the absence of sills, doorways, or other entryways into and through the 
structure. This may be on account of the lack of standing adobe walls (Alexander 1971:13). It 
also suggests that there are certain architectural features that may not present themselves in 
the archaeological record. The same is true at LA 20,000, though in some cases this may be 
the result of not reaching the floor level in the interior excavation units. Nevertheless, it 
presents an additional challenge for assessing the movement through spaces. 
Another contemporary of LA 20,000 is Las Majadas (LA 591), which is roughly three 
and a half miles from Cochiti Pueblo (D. Snow 1971:1). It was the earliest domestic structure 
excavated from the colonial period of New Mexico and is the first site of Spanish occupation 
of Cochiti Pueblo lands (D. Snow 1971:40). Despite the orders from the Crown to not settle 
within one square league from Pueblo settlements, many colonists, including the ones who 
established Las Majadas, ignored these in order to take advantage of the resources close to 
Pueblo villages, including material culture and labor (D. Snow 1971:41-42). 
There are several structures on the property, including a field house, an outbuilding, a 
corral (an unroofed space for animals to pasture, with feeding troughs) (Nierman and Vallejo 
2003:62), a 17th-century colonial house, and another house dating to the later historic period. 
Of particular interest is the 17th-century house, which is L-shaped, spanning a length of 18.5 
meters by 20 meters, and with 5 rooms of varying size (D. Snow 1971:4). Considering how 
there are few examples of Spanish colonial houses taking this form in 17th-century New 
Mexico, it is unclear if the house was originally constructed in an L-form, or whether there 
were extensions added on at later dates. What it does suggest is that the family who owned 
the house may have been prosperous enough to construct additions to their house as their 
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To briefly touch upon the smaller structure, it is set off about 30 meters south of the 
larger structure the foundations are rectangular and show two rooms with no visible entry 
between them (D. Snow 1971:3-4). Only five flatly lain stones in the northwest corner of 
Room A give any indication of a possible entry into the structure (D. Snow 1971:4). The 
foundations are composed of flat slabs of basalt laid on their edges, surrounded larger 
rounded rocks, and filled with adobe melt (D. Snow 1971:3). Like LA 20,000 and LA 9142, 
the foundations at LA 591 are set into shallow trenches.  
Though like LA 9142 there are no surviving adobe walls at LA 591, the excavators 
found intact adobe bricks that measured an average of 30 by 25 by 20cm, suggesting that 
fairly standardized size of adobe bricks were used to construct the walls (D. Snow 1971:4). 
Common to the bricks as well was an absence of straw or other binding material, as well as 
an indication that was interior walls were plastered, but only some were whitewashed (D. 
Snow 1971:5).  
Snow and his crew also recovered selenite during the excavations, both worked and 
unworked fragments, including one large piece that was likely from a window because of 
evidence of shaped selenite. The selenite fragments found in the northwest quadrant of the 
space were likely from a window near the junction of the arms of the L (D. Snow 1971:9). 
No roofing material was recovered during excavations, and the postholes do not seem 
to suggest that they were used for roof supports. Instead, the charcoal recovered on the floor 
surfaces might have been vigas, which were placed directly on top of the walls to support the 
roof (D. Snow 1971:5). 
The corral was a large (70 by 40m) partitioned structure with interior walls made 
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the southwest in Section C, which would have been a hayrack or a sheltered enclosure for 
livestock. A fourth posthole was recovered in the northwest corner was Section B, though its 
use is unclear.  
The outbuildings on the site measure roughly 7 by 7 meters, with three equal sized 
interior rooms. Interestingly, the entire structure is made from adobe, including sills, and the 
doorjambs. The interior of Room A had plastered walls that were not whitewashed, and a 
soft, uneven floor. The most distinguishing feature about Room B is the lack of an entrance, 
which may be because of a rooftop entrance, or the internal divisions of the room did not 
preserve. Room C, however, does appear to have evidence of a door in the southeast corner 
that opens up to the area between the arms of the L-shaped building (D. Snow 1971:11).  
What is evident from all of the colonial-era structures at Las Majadas is a sense of 
structural permanence. These are made from costly materials that needed to be brought to the 
site, and the time needed to prepare the materials and assemble the structures suggests a 
significant quantity of labor was dedicated to the construction. Additionally, the presence of 
a large corral also suggests that the family kept medium or large-sized livestock, which 
further illustrates the wealth of the family, and their intention to stay in this location for the 
long-term rather than the short-term (D. Snow 1971:42). Though this is common to all the 
sites that preserve from the 17th century, this idea of permanent Spanish settlement is 
























Figure 9: Foundations and floor plan of the house at Las Majadas (LA 951). From D. Snow 1971. 
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Expected Architectural Features 
 After considering the architecture of the Pueblo and early Spanish colonists in the 
New Mexico, several key elements become apparent as distinguishing features of these two 
architectural traditions. In all of these structures, elements of Pueblo village architectural 
construction are visible, in the form of coated adobe walls and wooden latillas over vigas 
(see Figure 5). This could be because the Spanish relied heavily on Indigenous knowledge 
about how to best construct shelters that would withstand the mercurial New Mexican 
environment, or how to get durable building materials from the sparse landscape. While it is 
possible that the some architectural elements such as flat roofs may have been the result of 
available materials rather than a stylistic preference, it is also possible that the Spanish saw 
these buildings as products of their own culture, with Indigenous elements folded into them. 
This is telling about the integration of Pueblo culture into the Spanish colonial way of life in 
New Mexico. 
What is common to all of these Spanish structures is the heavy reliance on molded 
adobe bricks. This is unsurprising given how relatively easy it would have been to assemble 
adobe with a coordinated labor force, especially with the standardization and use of molds, 
rather than to locate, transport, and shape stones for all of the components of the structures. 
These structures also use gypsum-based products as a means to adorn or protect the adobe 
bricks in the form of whitewash or plaster. This suggests not only the prevalence of gypsum 
or selenite through New Mexico, but also the recognition of the need to provide protection to 
the adobe, or to give the walls another color besides earth tones.  
Spanish rural dwellings also appear to have differed from Pueblo buildings in that the 
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composed primarily of adobe brick walls atop stone foundations. It is possible that these 
houses were multiple stories, but if this were the case it is unlikely that the walls would have 
been strong enough to support the weight. The foundations and walls that remain also 
suggest that the Spanish preferred larger individual rooms compared to Pueblo rooms, which 
were not only small but also aggregated. 
There is not a common floor plan to the Spanish domestic structures. While each 
contains large, multipurpose rooms (Grizzard 1986:71) with common features that speak to 
domestic and utilitarian use such as fire pits and postholes, the configuration of these rooms 
varies from site to site. Unfortunately, there is not enough biographical information known 
about the inhabitants of each of these sites to know whether this was a difference in status, 
preference, or the limitations of the labor force available. It seems likely though, that rooms 
would be added on depending on the size and needs of the household, but the manner of 
expansion varied from house to house. There are is also some variations of other architectural 
features present in Spanish houses such as the firebox in Las Majadas (D. Snow 1971:7), or 
the barn at LA 20,000. Do these speak to the limitations of architectural resources or 
knowledge at these different sites, or reflect socio-economic status of the households? 
As an estancia of significant size and structural investment, it is expected that the 
structure of LA 20,000 would have both elements of Spanish and Pueblo domestic 
architectural styles. Since other similar rural houses do not share the mission or The Palace 
attribute of defensive elements, the architecture at LA 20,000 should primarily have served 
the function of dwelling, living, labor and storage rather than defense. However, its role in an 
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colonial authority on the frontier in much the same way that the Palace was for Santa Fe’s 
urban area. 
With these expected attributes from each architectural tradition in mind (Table 1), it 
becomes easier to make observations and predictions about the form of the architecture at LA 
20,000. Any attributes that appear at LA 20,000 that are indicative of patterns in other 
architectural styles suggest a sense of conformity, either as a cultural convention or a proven 
technique to provide effective and efficient construction. If there are deviations from these 
expectations, it may illuminate how the individual landowners at LA 20,000 adapted to the 
environment of La Cienega, or perhaps communicated their status to those who lived in or 
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Table 1: 
 Expected Architectural Attributes in 17th-Century New Mexico 
	
 Pueblo Village Colonial Spanish (vernacular) Colonial Spanish (mission) 
 
Structure Multi-storied buildings with 
numerous small rooms (roomblocks) 
in close proximity to neighbors. 
Strategically placed for maximum 
harvest or water access. 
Single story structures in relative 
isolation from Spanish neighbors 
but often close to Pueblo villages, 
multiple buildings on properties. 
Large multipurpose rooms. 
 
Single or multi-story in relative 
isolation from each other, 
multiple rooms of varying size 
depending on function. Built on 
top of sacred Indigenous sites. 
Walls Stone preferred, stone for 
foundations, Coursed adobe or 
rounded bricks, adobe mortar. 
Cobble and basalt foundations, 
adobe bricks lain with adobe 
mortar. 
Cobble and basalt foundations, 
adobe bricks lain with ash and 




Sand, clay, water, organic inclusions. Sand, clay, water, occasional 
organic inclusions. 
Sand, clay, water, occasional 





Plaster and whitewash, murals on 
kiva walls. 
Plaster and whitewash. Plaster, occasional paint on 
plaster or mineral tiling. 
 
Windows Selenite clerestories or open. Selenite pane windows, high and 
covered. 
 
Selenite clerestories in 
missions. 
 
Roof Timber vigas, brush latillas, mud 
overlain. 
Timber vigas, wood and brush 
latillas, mud overlain. 
Timber vigas, wood and brush 
latillas, mud overlain. Canales 
to help drainage. 
 
Doors Roof access with ladders. Wooden or stone sills. Wooden or stone sills and 





Sturdy stone walls. Timber posts for roof. Timber posts for roof, corbels 
to support vigas, buttresses, and 
drainage to protect erosion. 
 
Floors Compacted earth. Compacted earth. Compacted earth, flagstone 
tiles, or adobe brick or puddled 
adobe. 
 
Fire Places Fire pits. Fire pits, hearths, raised fireplaces. 
 
Hearths. 
Construction Buildings augmented and modified as 
population shifts. 
 
Buildings constructed based on 
need. 
Buildings constructed in 
phases.  
 
Labor Community based, divided based on 
gender. 
Household or Indigenous labor, 
unknown division of tasks. 









The center of the community. The center of everyday Spanish life 
on the frontier. A reflection of an 
individual’s status. 
Representation of the Catholic 













CHAPTER 4  
METHODS OF ANALYSIS 
 
This chapter describes the variety of methods of analysis used in this study. This 
includes my methods for analyzing reports, field journals, artifacts, spatial data, and the types 
of information I gathered from each of these sources. Illustrating my methods in this chapter 
not only allows me to present how I collected the data on which I have based my 
interpretations, but it also highlights the array of sources I had at my disposal in forming a 
rich and holistic understanding of the architectural features at LA 20,000.  
 
Documentary Methods 
I did not simply examine artifacts and spatial data for this architectural study. I also 
developed a more nuanced understanding of the site through examining literature and CRM 
reports of previous excavations at LA 20,000, and contemporaneous 17th-century structures 
(the latter of which were discussed in the previous chapter).  
The excavation documentation from David Snow and Dr. Marianne Stoller’s 
excavations in the 1980s and 1990s, including field notebooks, illustrations, and 
photographs, also assisted my architectural analysis and reconstructions. These provided me 
with decades of information on which to base my interpretations, including details about the 




 55  
uncover as much of the exterior foundations as possible; their notes and illustrations of the 
site show outline of the house, barn, and corral.  
These reports also gave me a sense of the quantity of materials found across the site 
in their various densities when it was recorded. Since the excavators found artifacts that were 
mostly illustrative of the architecture—brick, mortar, selenite, etc.—in great numbers of 
fragments across the site, not every fragment was recovered and stored in the collection. 
What was saved is stored primarily at El Rancho de Las Golondrinas in Santa Fe, with a 
small collection available at the University of Massachusetts Boston. This meant that the 
main way I could engage with the collections was from the catalog of the material culture 
which included provenience and counts of artifacts for both Snow and Stoller’s and the Fiske 
Center’s excavations. Therefore, the notes and the site catalogue about quantities of artifacts 
in the architecture class proved instrumental in getting a more complete picture of the 
artifacts from LA 20,000. 
In addition to Snow and Stoller’s research from LA 20,000, I also used the field 
reports and notes from the UMass Boston Fiske Center for archaeological research 
excavations. Reading these enhanced my understanding of the architectural foundations of 
the site because these excavation units explored areas of the site that Snow and Stoller did 
not, and sometimes additionally documenting areas that had previously been excavated. The 
architectural features recorded and documented during these excavations, including 
foundations, postholes, and thermal features gave me even more information about the 
structures for my reconstruction and my calculation of metrics.  
The Fiske Center notes also included photographs and illustrations of excavation unit 
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architectural remains at LA 20,000 in a way that excavation notes alone could not capture. 
From these scaled drawings of units along the foundation walls I was able to determine the 
sizes of bricks, stones, postholes, and other features, which were useful in calculating metrics 
of the structures. Ultimately, the Fiske Center excavation units complemented the Snow and 
Stoller excavations by focusing on strategic locations within the structures, and providing 
more fine details about the activities that occurred in these spaces (Trigg et al. 2019:6-7). 
 
Architectural Artifact Analysis Methods 
I examined a broad range architectural material recovered from multiple field seasons 
of excavations conducted by the Fiske Center for Archaeological Research. These included 
adobe bricks, daub, mortar, plaster, selenite, botanical remains, glass, and metal. I have noted 
which materials I examined for my analysis in Table 2, along with the relative abundance of 
each material that I had access to in the Fiske Center labs.  
The methods of analysis varied depending on the material, though there was some 
overlap. In particular, I conducted an attribute analysis for the adobe and selenite samples 
(See Appendix A). This was a first step to determine if there were patterns in the material 
that I could see, if there were visible signs of correlation between the qualities of a material 
and its provenience, or to isolate production techniques or construction periods. I recorded 
attributes using a variety of tools: a scale for weight, calipers for dimensions, and magnifying 
glasses and microscopes to see surfaces and textures in finer detail. I noted my observations 
of these different attributes in a spreadsheet, which made them easier to examine for patterns 
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Table 2: 
Architectural Materials from LA 20,000 and Relative Abundance 
	
Material Relative Abundance Types of Analysis 
Adobe bricks Abundant Microscopy, Attribute, XRF 
Daub Abundant Microscopy, XRF 
Mortar Somewhat abundant Microscopy, Attribute, XRF 
Wall Coating (e.g. plaster, 
whitewash, paint) 
 
Somewhat abundant Microscopy, Attribute, XRF 
 Wood Rare Microscopy, dendrochronology 
Stone Abundant in Place Limited attribute analysis 
Selenite Abundant Attribute, XRF 
Glass Rare in 17th-c. contexts Limited attribute analysis 
Metal Rare in 17th-c. contexts Limited attribute analysis 
 
Each material also had specific attributes that I highlighted in my tables. For the 
adobe samples, I recorded Munsell color and texture of the fragments, as well as examined 
the types of inclusions present with both a naked eye and at the microscopic level (10-40X 
magnification). By noting these attributes I was to determine the degrees of variation in brick 
colors across the site. This was to see if there were correlations between colors and other 
attributes such as texture, inclusions, or evidence of burning. In the case of the selenite 
fragments, I paid particular attention to the way the fragment was shaped, especially the 
edges. I considered fragments to have evidence of shaping along the edges, such as ground or 
squared corners, or if there looked to be fragments of plaster attached to the edge, which 
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Additionally, I used X-Ray Fluorescence (XRF) testing on some of the samples of 
wall coating and selenite as a control for Calcium (Ca) and Sulfur (S) levels (which are 
present in gypsum-based plaster) to determine their chemical composition. The main reason I 
wanted to use XRF analysis on this material was to see what the base the builders for the 
plaster and whitewash, as there are variety of options including gypsum, adobe, and caliche. 
To perform these tests, I used a Tracer IIISD XRF instrument with both a vacuum and a 
Tungsten filter (blue filter) to amplify readings of elements such as Calcium, Silicon, and 
Iron (Fe): the elements most likely to be present in the minerals used to make plaster and 
whitewash. I discuss the results in Chapter 5, and the readings of the chemical composition of 
these samples are shown in Appendix B. 
I performed a preliminary analysis of botanical materials from the Fiske Center 
excavations that were associated with architectural artifacts or features. I used the 
comparative ethno-botanical collections in the Fiske Center for Archaeological Research to 
identify the types of plants that made the impressions found in the roofing material by 
cleaning off the loose dirt to make the cellular structures impressed into the adobe daub 
samples more visible. I also used the comparative botanical collections to taxonomically 
identify samples of the fragments of charred and uncharred wood. This process of identifying 
the tree species present in the excavation units helped me infer how the wood had been used 
(e.g., for structural support, the roof, or for fuel). With Dr. Heather Trigg I conducted a 
preliminary hardwood versus softwood identification using a Nikon dissecting microscope 
(magnifications at 10-40x) to examine fresh cross-sections of the wood samples. This, along 
with published literature about identifying wood species (Hoadley 1990) allowed for a rough 
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In addition to my botanical identifications with Dr. Trigg, I had access to a previous 
study of the dendrochronology of samples recovered from the barn that was completed in 
1992 and 1996 by the Laboratory of Tree-Ring Research (Jeffrey S. Dean to Dr. David H. 
Snow, 13 August 1996; Trigg et al. 2019:6). This report showed the richness of species of 
trees used in the construction of the barn, as well as a rough quantitative assessment of each 
species. These gave an indication of the variety of species of wood that were used in the barn 
and likely in the residential structure as well.  
On the whole, these architectural artifacts offer insight into how the estancia was 
constructed in terms of the materials the builders chose to use. Examining attributes and 
other qualities about these different artifacts provides a clearer picture of the architectural 
forms of the buildings at LA 20,000, and elucidates manufacturing procedures or the origin 
of these materials.  
 
Metrics 
Part of reconstructing the architecture LA 20,000 also involves figuring out the 
metrics of the foundations, which would give me estimates of floor and roof area, and other 
measurements of architectural features at LA 20,000. These quantitative details allow me not 
only to understand the size of the architectural spaces on the estancia, but also make 
informed estimates about the magnitude of material and labor needed to construct them.  
In order to determine the dimensions of the foundations, I examined the plan 
drawings from excavation units conducted by the Fiske Center excavations, and used the 
scaled maps to measure the lengths and widths of foundations and recreated them a stylized 
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defined interior foundations, I used geometric formulas to determine the roof, floor, and wall 
areas of each structure. With these measurements divided by other known measurements of 
architectural features at contemporary sites (e.g., typical viga spacing) I could estimate the 
quantity of other materials needed for the construction of the estancia. 
I used the same methods of determining dimensions with scaled maps to measure the 
lengths, widths, and heights of adobe bricks that were recorded in plan and profile drawings, 
as well as site photos during excavations. Once I had recorded the dimensions of the bricks 
from plan and profile drawings, I calculated average or mode dimensions for bricks from the 
residential structure and the barn. With these metrics, I could divide the length of foundation 
walls by the average length and width of the bricks (with average mortar thickness) to 
calculate and estimate how many bricks were needed for each layer in the walls of the 
structures in terms of length and thickness. Similarly, I divided the average height of the 
mortared bricks by the height of a typical wall in a vernacular structure from 17th-century 
New Mexico—2 meters (Ivey 2005:170)—to determine how many layers of bricks were 
needed to achieve the needed wall height. From these numbers, I arrived at an estimate of the 
number of bricks required to construct the buildings at LA 20,000 to show an approximation 
of the amount of material needed to build structures of this size.  
 
Artifact Distributions Methods 
 In addition to examining the material qualities of the artifacts from LA 20,000, I also 
considered spatial distribution and concentrations of certain architectural artifacts to 
understand the use of certain building materials. I focused in particular on the distribution of 
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 First, I looked at concentrations of selenite across the excavation units using a density 
map. To make the density map, I examined the notes and artifact counts of the minerals from 
the LA 20,000 excavations for the Snow and Stoller excavations, and the 2015 through 2017 
seasons. Rather than separate the selenite by context or level (presumably the selenite is from 
the 17th century, and any movement of selenite into shallower contexts is the result of post-
occupational disturbance), I consolidated the selenite counts into a sum total for each 
excavation unit, and plotted them in relation to architectural foundations using ArcGIS. This 
revealed concentrations of selenite fragments in certain areas, and a dearth of fragments in 
other areas that indicates the presence of a selenite feature such as a window, rather than just 
random distribution (see Figure 20). 
While the distribution map was illustrative in showing where selenite was recovered, 
I was interested in determining the statistical significance of the selenite clusters across the 
excavation units; this could show where there may have been windows that were broken if 
there were concentrations on either side of foundations. With the help of Dr. Douglas 
Bolender, I used Hot-Spot analysis (Getis-Ord. Gi) to test the significance of the 
concentrations of selenite in each excavation unit in comparison its neighbor. This analysis 
highlighted excavation units that had statistically significant quantities of selenite, which 
would indicate deliberate rather than random deposition, most likely from post-occupational 
destruction of windows. 
Another form of spatial analysis I performed was examining the locations of regional 
sources for each artifact in order to determine how far the workers needed to travel to acquire 
these materials. For some artifacts, such as sand and water for adobe, the crew likely had all 
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timber and selenite, the distance to the nearest source would have been far greater, assuming 
that the workers from LA 20,000 harvested these materials themselves rather than traded for 
them. Using ArcGIS and information from a variety of reports, maps, and other literature 
about New Mexico’s natural resources, I mapped the distance to the sources of these 
construction materials from LA 20,000 with a resource catchment model. I used land cover 
data from the New Mexico Resource Geographic Information Systems database, and points 
of neighboring Spanish and Pueblo sites generated by Stephanie Hallinan for my analysis. 
This showcases the amount of effort expended to acquire building materials, as well as the 
wide area around LA 20,000 from which workers extracted resources for construction. 
 
Concluding Remarks 
 The goals of this thesis necessitate a diverse array of methods to analyze the variety 
of material I had at my disposal. This research is, rather than an exercise in one particular set 
of methods or a thorough study of a particular type of material culture, an accumulation of 
previous work performed at LA 20,000 brought together for an archaeological interpretation, 
augmented by specific tests and analyses to enhance the understanding of the architectural 
features. My intention has been to synthesize and organize disparate data sources into a 
unified and as complete a picture as possible of the architecture of the estancia. Though the 
site has been extensively studied from a variety of other research questions, no one has 
performed an analysis like this for LA 20,000. The next chapter presents the qualitative and 
quantitative results of my methods to provide a technical understanding of the various 












DATA ANALYSIS AND PRESENTATION 
 
 The following contains an overview of the types of construction materials found at 
LA 20,000, and relevant information that they reveal about how the estancia was built. This 
includes observations of the material found on site, as well as summaries of the results from 
my tests conducted on some of the materials. It presents both quantitative and qualitative data 
that enriches the understanding of the architectural forms and construction of the estancia on 
a technical level. 
  
Adobe Bricks 
Adobe bricks are one of the most numerous artifacts recovered from LA 20,000, 
although the samples I analyzed are in fragments rather than in whole bricks (Figure 10). 
These bricks would have been fairly ubiquitous across the estancia, as adobe bricks can be 
used for walls when stacked and laid with mortar, as well as for floors and foundations. 
Though adobe bricks are rarely used for flooring in Spanish structures from the early colonial 
period, there is evidence that adobe bricks were used for flooring to a limited extent at LA 
20,000. 
One of the things that the Spanish changed about the process of adobe production was 
the use of wooden molds to regulate the size of adobe bricks rather than the Pueblo paddled 
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made bricks not only made estimating the quantity of bricks needed for a construction project 
easier, but it also helped create standardized bricks on a larger scale than what an individual 
brick maker could create (White 1996:348). Most adobe bricks that archaeologists recover 
from sites of Spanish occupation range in size from 23 by 13 by 13cm to 41 by 13 by 13cm 
(Brown and Clifton 1978:141), or as large as 47 by 22 by 10cm, as noted from the Mission at 

















Relatively few whole adobe bricks are recovered at LA 20,000, aside from those in 
the remnants of walls. However, the bricks that are present in excavation units have been 
documented in excavation notes and drawn in scale illustrations. Using these illustrations of 
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unit profiles and plans (Figure 11), I calculated measurements of brick dimension for units 
that fell on the foundations of the residential and barn structures (Table 3). Initial 
observations show that the bricks are all more or less rectangular in form, indicating that the 
crew used molds for drying the mud.  
 
Table 3: 
Dimensions of Sample Whole Bricks from LA 20,000 Excavation Units 
Structure Excavation Unit Dimensions (cm) Mortar Thickness (cm) 
House AY10F South 
 
48L x 8H 8 
House AY10F W 59L x 10H 
42 x 8 









52 x 26 Unclear 
House 2017-B 46L x 24W  8 
Mean:  
House 




Structure Excavation Unit Dimensions (cm) Mortar Thickness (cm) 





50L x 12H 6 
Barn 2016-C 52L x 22W 
52 x 23 
50 x 23 





56L x 20W 2 (top), 8 (between) 
Mode:  
Barn 
 50L x 23W x 12H  6 
 
 
My analysis reveals that there is a difference in the mode (or mean where there was 
no mode) adobe brick size between the six excavation units from the house and the four from 
the barn, as well as a difference in mortar thickness where it was visible in the illustrations. It 
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other than it was simply due to the availability of different molds. It is interesting to note that 
the bricks are slightly larger than the range of dimensions noted by Brown and Clifton and 
other estancias (e.g., Brown and Clifton 1978:141; D. Snow 1971:4). 
Besides size, there are several attributes of adobe bricks that can be diagnostic 
indicators of historical processes including the chemical composition of the adobe, organic 
components of the brick, and texture and other qualitative attributes. At the mission at Pecos, 
the archaeologists noted that the color, composition, and texture of the adobes could be 
associated not only with different structures at the mission complex, but also different 
building episodes (White 1996:355). They also noted that some of the adobes contained 
recycled bricks as part of their composition (White 1996:358), which also helps date the 
structures. 
In terms of the composition of the adobe bricks at LA 20,000, they contain a mixture 
of sand, silt, clay, water, and other organic or inorganic inclusions such as gravel or grass 
(Brown and Clifton 1978:139; Thomas 2000:25). The most stable adobe mixture contains a 
high sand-to-silty-clay ratio (70-80% sand to 10-15% silty-clay), with minimal gravel. The 
higher the percentage of clay in the mixture, the less stability the bricks have, as clay is the 
component of the mixture that is responsible for the absorbing of moisture (Brown and 
Clifton 1978:140).  Almost all of the brick fragments have gravel and other small inclusions 
such as charcoal and plant fibers in their fabrics, which affect the strength and texture of the 
bricks.  
There is variation in other attributes of the bricks across the site, and even within the 
same excavation units. From the Fiske Center excavations of the house, the adobe fragments 
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be correlation between color and the provenience of the sample. Instead, this variation of 
color may be the result of different ratios of sand to clay or organic inclusions that may have 
occurred either during production or naturally, or perhaps are due to burning or weathering, 
or other post-occupation processes.  
There is also considerable variation in the texture of the adobe bricks. The most 
common texture is hard and grainy, though a few of the samples have a finer texture, or are 
more friable. These varying textures suggest that there was not a strict quality control in the 
drying of the bricks, or in the ratios of the components of the bricks. It is unclear whether this 
difference in texture is the result of weathering or whether it is a product of the original brick, 
but the variation in friability is an interesting observation. This variation in texture and 
hardness is likely due to the mixture of clay and silt. These two together act as a binder in 
adobe bricks, and the right ratio of these two sediment types ensures that the sand will be 
properly dispersed throughout the matrix of the brick (Brown and Clifton 1978:140). 
 
Daub and Roofing Material 
Unlike other Spanish colonies in North America, colonial New Mexican structures 
did not use tiles for roofs. Instead, daub (Figure 12) made from adobe mud (clay mixed with 
sand and other mineral or organic inclusions) was used as a coating layer for the surface of 
the roof. The material was laid damp on top of mats of reeds, brush, and other organic 
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Notable about the samples that were associated with roof fall are the large 
impressions of reedy stalks in the adobe (see Figure 12). Based on the width of these 
impressions in the fabric of the sample, as well-defined ridges made from the cell structure of 
the reeds, it seems most likely that the daub was laid against a mat made of cattails (Typha 
sp.). This shows not only the diversity of organic material used for the construction of the 
structures on LA 20,000, but also the diversity of environments around the site. The presence 
of cattails indicates that there was standing water somewhere close to the site, most likely 
neighboring ponds to the west of the site, or the marshland that is associated with the name of 
the neighboring settlement, Cienega (“swamp”). 
 
Mortar 
Between all of the adobe bricks still preserved in the walls at LA 20,000 is a layer of 
mortar. Mortar would have been applied wet, and as it dried it would have bonded the bricks 
together to stabilize the walls (Figure 13). Based on observations of the layers of adobe that 
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are intact and preserved in situ, mortar seems to have been applied as much as 6 to 8 cm thick 
in the residential structure and barn, respectively (see Figure 11). 
To understand how mortar contrasted with the bricks, I examined 3 samples from 
across the site with a dissecting microscope (10-40X magnification). Under the microscope, 
the mortar from LA 20,000 is composed of fine, clay-sized particles that made a hard 
textured surface. Unlike the adobe and daub samples, there were also no mineral or organic 
inclusions present in the mortar samples examined. This suggests that the process of making 









It is not likely that all of the walls at LA 20,000 would have featured exposed brick. 
Excess moisture in or around adobe bricks leads to deterioration, especially with expansion 
and contraction due to freezing. Unprotected adobes can lose up to an inch every twenty 
years to the effects of weathering (Burgio-Ericson 2018:70). Wall-coating materials such as 
plaster, whitewash, and paint provide both a protective and decorative layer to walls (Brown 
and Clifton 1978:143).  
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Some 17th-century structures, like the mission at Awatovi, had two different types of 
plaster for the walls: one for interior spaces that was gypsum-based, and an adobe-based 
plaster for the exterior walls (Montgomery et al. 1949:164). It also would have been a 
decorative element as well for interior spaces through smoothing uneven surfaces of brick 
walls (Burgio-Ericson 2018:293). While any plaster designs on the walls have not preserved 
archaeologically at LA 20,000, there is a significant sample of plaster fragments that are 
diagnostic of the plaster covering the 17th-century structures. 
The plaster from LA 20,000 is a white substance with a powdery texture (Figure 14). 
Under the microscope it appears to be fragile and grainy, with a mixture of other minerals 
and sand mixed into its fabric.  
Plaster or whitewash made from roasted and ground selenite is a traditional practice 
among the Pueblo in the Southwest (Solometo 2010:92). To determine if this was how LA 
20,000’s plaster was made, I decided to test the composition of the plaster using XRF to 
determine if the white wall-coated adobes were made using this same material. I tested two 
samples of plaster-coated adobes with XRF (Blue Filter, 60 seconds, 15kv, Vacuum); this 
analysis revealed that this substance is most likely not selenite-based, as it contains much less 
Sulfur (the element that is diagnostic for gypsum and selenite) than my control sample of 
pure selenite. Instead, when tested with XRF, Calcium was the most prominent element 
rather than sulfur (see Appendix B). 
This suggests that the plaster at LA 20,000, rather than gypsum or adobe, was instead 
made from a Calcium-based compound: the most probable being caliche (or calcrete), a 
calcium carbonate-based sedimentary rock. Caliche is found in close proximity to the 
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(Trigg et al. 2019:48). Much like the process of making plaster from limestone, to make 
plaster from caliche first involves heating up the caliche, grinding it into a powder, and then 
rehydrating it into a paste before applying it to the surface of the wall (Abundant Edge 2020). 
Yeso, or whitewash (Figure 15), would have been a finishing layer on walls—
sometimes applied directly to the surface of the brick—(Burgio-Ericson 2018:293) to provide 
a decorative coat of white on the walls that then could be decorated with other paint or tiling. 
This is evident on a few samples of adobe bricks that were recovered from the northwest 
portion of the house, and in situ in the walls of EU 2015-A (Figure 16). 
The whitewash on the brick fragments from the residential structure is thin and white.  
Under the microscope it resembles plaster in terms of its grainy texture, but it is distinguished 
from plaster as being a much thinner layer of white (>1mm), powdery material spread over 









Figure 15:  Whitewash and red coating on adobe 
brick fragments.  















There are not enough preserved bricks with whitewash from across the excavation 
units to determine whether every room of the residential structure would have had 
whitewash. It can be assumed, though, that every room would have had some protective 
coating to even out rough surfaces and to provide an extra-layer of waterproofing. 
 
Wood 
Wood was an essential component of 17th-century New Mexican colonial 
architecture. Timber would have been used for roof beams (vigas) and roof support posts, 
and the door and windowsills would also have been made from wood. Unfortunately, wood 
does not preserve well in most archaeological contexts, although it has a greater likelihood of 
preserving if it has been burned and charred. There are several features at LA 20,000 that 
contain wood and other macrobotanical remains that were likely part of the architecture, and 
I examined samples of these for my analysis. 
Figure 16:  Eastern wall of EU 2015-A with whitewash staining.  















Wood samples were recovered from excavation units 2015-A, 2016-E, 2017-C (e.g., 
Figure 17) in the house, as well as across the barn. While most were charred, a few samples 
recovered were uncharred. I examined these, as stated in the previous chapter, under a Nikon 
dissecting microscope, and made a preliminary identification based on the pore structures of 
the cross-sections. 
The samples of uncharred wood recovered from EU 2015A Level 10 Context 25 (see 
Figure 17) appear to be a softwood based on the presence of resin canals in the cross section. 
The most likely identification would be ponderosa pine. These are tall trees that grow at 
higher altitudes, which would mean that these were not wood used as fuel, but instead may 
have been structural support (Wennerberg 2004). Furthermore, the excavators interpreted the 
context from which these samples were removed as part of an original floor surface beneath 
several layers of wall and roof fall (Trigg et al. 2019:74). 
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Another wood sample from EU 2015A (Sample #275) from context 176 also is a 
softwood species, most likely piñon based on the resin canals in the cross section. These 
fragments were recovered in large chunks that were charred inside of what appeared to be a 
posthole. Piñon is a smaller tree (5-21m tall) (Nesom 2003) so these might have been pillars 
for vertical roof support rather fuel wood.  
Even without the presence of wood or charcoal, there are features that suggest there 
was wood present in that location. The posthole found in the EU 2017-C corner suggests that 
posts were placed in corners to provide additional roof support, and a series of post holes on 
the exterior of the southern wall of the house, along with a layer of roof fall and lower 
artifact density suggests that posts were also used to create a ramada, or roofed space along 
the southern extent of the house and along the eastern edge of the barn (Trigg et al. 2019:75). 
The stratigraphic context from which the wood samples were extracted also is helpful 
in determining the likely use of the wood. It is likely that the charred wood remains that were 
recovered from contexts associated with roof fall artifacts (e.g., daub, brick, etc.) are most 
likely the remains of the roof supports (vigas and latillas) that were destroyed during 
demolition. It is also probable that samples recovered in excavation units near walls and in 
postholes were used for vertical supports either for the roof, walls, or perhaps benches or 
cots. 
In addition to the samples I examined at the Fiske Center, the Laboratory of Tree-
Ring Research at the University of Arizona (Jeffrey S. Dean to Dr. David H. Snow, 13 
August 1996) identified the charcoal samples from Snow’s excavations, which revealed that 
the majority of the charcoal samples were of ponderosa pine and Douglas fir (Table 5.5). 
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100 meters for Douglas fir) and high tensile strength that would be ideal for vigas because 
longer timbers would maximize roof area (Cameron 1999:206; Nesom 2003; Wennerberg 
2004). Since the two structures are relatively similar in size, it is likely that these species 
would also be present in the residential structure. The smaller trees such as Populus 
(cottonwood) found in the barn were likely used for latillas that made up the surface of the 
roofing. These grew in a forested area near the riverbanks, and as such would likely have 
been plentiful and easy to harvest. Populus or similarly small diameter trunks would have 
also been used for the latillas in the residential structure (Trigg pers. comm.). 
 
Table 4: 
Species of Charcoal Identified from the barn (from the 1991-1996 
 Laboratory of Tree Ring Research study) 
	
Species Douglas Fir Ponderosa Pine Piñon 
 
Juniper Populus Non-Coniferous 
Count 
(fragments) 




Stones were the preferred material for constructing durable structures for Pueblo 
communities; some Pueblo buildings recycled stone from other buildings (Cameron 
1999:206). This may have been an indication of the scarcity of large quantities of suitable 
stones. Perhaps the builders at LA 20,000 faced similar constraints, as stones are often used 
in strategic locations such as foundations, and less commonly for cobble stone floors, rather 
than as the primary material for walls. 
The foundations of all three major structures at LA 20,000 contain basalt boulders 
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are laid in courses with mortar, and appear to be placed 12cm below the 17th-century exterior 
ground surface level (Figure 18) (Trigg et al. 2019:26). According to various unit and profile 
illustrations, these stones vary in size, but typically they are an average of 20 by 20 by 10cm. 
Based on similar examples, it would be likely that only some stones would have been worked 
when they were part of curving structures, otherwise the stones seem to have been selected 
based on their natural shape and size (Trigg, pers. comm.).  
The stones visible in the excavations at LA 20,000 do not appear to have been dressed 
or modified in a way that suggest masonry techniques were applied, and were laid randomly 
coursed (Museum of London Archaeology Service 1994:n.p.). Perhaps this was because 
those in charge of building the foundations did not possess the necessary skills or tools, or 
maybe for the sake of expediency it was easier to lay uncut stones in the foundations. Instead 
it seems that the construction workers may have been selective about the stones they used in 











Figure 18: Basalt and cobble foundations in profile EU 2016-B. Note posthole for possible 
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Table 5: 
LA 20,000 Architectural Stone Attributes 
	
Unit-EU Feature Stone Types Size Laid 







B-2016EU13 Floor Basalt Cobbles   












C-2017H Foundation Basalt Boulders  
With adobe 
mortar 
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Stones are used in other locations across the estancia as well. Three stone pillar 
foundations in the barn are made of basalt boulders, and laid with adobe (Figure 19) (Trigg et 
al. 2019:56). Also of note is the cobblestone floor in the barn: one of two finished floors (the 
other an adobe brick floor in the residential structure). Again, these undressed cobbles were 
likely sourced from around the estancia, probably from the nearby Cienega Creek (roughly 
0.4 km from the site), rather than acquired at some more distant location. This is one of the 
few locations where the excavations have recovered finished flooring, or at least a finished 
surface that has been preserved at the estancia. 
 
Selenite 
Selenite, a translucent mineral form of gypsum, is a prevalent resource across the 
Southwest (Figure 20). It can be used in a variety of architecture features, such as the base 
for plaster. However, as previously discussed, a chemical analysis shows that this was not 
used at LA 20,000. There may have been another reason for such large quantities of selenite 
across the site. 
Figure 19: Pillar foundation in barn.  
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 Selenite was used as a substitute for window glass, which would have been difficult 
if not impossible and expensive to come by in the 17th century. The practice of using selenite 
for windowpanes began among the Pueblos, who constructed selenite clerestories as a way to 
provide light for rooms with no exterior exposure (Hanlon 1992:211). This practice was 
adopted among some New Mexican missions starting circa 1625 (Ivey 2005:328), who used 
clerestories on the western and northern walls to provide the maximum amount of light to the 
congregation (Grizzard 1986:68). Selenite also was used as a wall decoration; it would have 
been shaped into geometric patterns and placed in mosaics at the mission at Hawikuh 
(Burgio-Ericson 2018:301).  
The selenite samples recovered from LA 20,000 vary in terms of their attributes (see 
Appendix A), such sizes and thicknesses. Most of the samples also showed some evidence of 
burning such as discoloration or distortion, though it is unclear whether this was done as part 
of a manufacturing process or as part of the destruction of the structure. Large panes, or 
selenite fragments that are ground on all edges are indications of windows (D. Snow 
1971:28). No such large panes were recovered from LA 20,000, but several of the fragments 
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in the Fiske Center samples did have edges that appeared to have been ground and rounded 
off or flattened, and thus were likely remnants of window panes. It seems likely that if there 
were windows in any of the structures at LA 20,000, they would have been made of 
translucent selenite. It is unclear whether these would have been small windows like those in 
Romanesque structures, or whether they would have been part of a large clerestory like 
contemporary missions and churches in 17th-century New Mexico. The latter is the least 
likely, as no other contemporaneous estancias have interpreted their selenite debris as 
forming a clerestory. It is more likely that these panes would have been relatively small, but 
large enough to let in some natural light into the spaces.  
Looking at the concentrations of selenite across the units (Figure 21), the distribution 
of selenite suggests that, in addition to a large discard area in the midden to the south, there 
are concentrations along specific areas on both sides of the foundation walls. There are 
noticeable concentrations on the south and east walls (EUs 2017-A and 2017K, and EUs 
2017-D and 2017-E), and in the interior of the structure. Furthermore, there are almost no 
recovered fragments in the barn or corral. There appears to be a patterning to the distributions 










 In an attempt to thoroughly examine all artifacts that could be architectural debris, I 
examined the glass that was recovered from the Fiske Center Excavations. Even though glass 
was rare among 17th-century colonial structures, I examined the glass artifacts to determine if 
there was historic window glass among the artifacts. 
 A total of 48 glass artifacts were recovered from the LA 20,000 excavations. A 
preliminary analysis of the glass artifacts reveals that over half of the glass is brown and 
green bottle glass, most likely from the trailer park located on the site and dated to the mid-
twentieth century. Other flat glass fragments from shallower contexts (within 20 centimeters 
below surface) might also be attributed to the twentieth century occupation (e.g. plate glass) 
of the site rather than the 17th-century architectural use. There is no glass recovered that can 
be definitively dated to the 17th century. 
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Metal 
 Metal artifacts are rare at other 17th-century Spanish New Mexican sites, particularly 
metal architectural artifacts. I made a similar preliminary examination of the metal artifacts, 
though I was not expecting to find many diagnostic metal artifacts that could be classified as 
architectural. According to historical documents, nails in the 17th century are used for church 
doors, whereas vernacular structures used wooden pegs to fasten and secure structural 
components together (Grizzard 1986:72).  
Though some of the metal is evidence of modern trash (e.g., bottle caps, washers, 
bullet casings, wire nails) there are several metal artifacts of personal adornment (button, 
pins, earring), as well as horseshoes, lead shot, a galloon fragment and barbed wire fragments 
(Trigg et al. 2019:68). Only 42 nails were recovered from the excavations, and the maximum 
depth of 70 centimeters below surface. The fragments of nails from the deepest contexts are 
from the midden excavation units which contain the highest concentrations of artifacts from 
all classes, and not likely associated with architectural remains because they do not appear to 




 With the data presented above, I can now illustrate the materials that composed the 
structures at LA 20,000. This shows that, materially, the buildings on the estancia use Pueblo 
and colonial Spanish construction practices, and incorporates other aspects of architectural 
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of caliche for plaster rather than gypsum or adobe. It is clear that the colonists made use of 
the materials at hand in the construction of the estancia. 
In the next chapter, I assemble the data discussed above and present a thick 
description of the three main structures at LA 20,000. Informed by the results of the data 
analysis, I state what is known about the architectural forms at LA 20,000, and where the 
data is not clear or present, I have a more comparative understanding of other structures 
discussed in Chapter 3 with which I can make inferences about what the artifacts and features 














RECONSTRUCTING THE ARCHITECTURE OF LA 20,000 
 
This chapter synthesizes the data presented in the previous chapter, and interpreta the 
results of the analyses to offer the most likely architectural design and layout of the structures 
on the estancia. This analysis draws on both evidence present at the site in the form of 
material and spatial data, and examples from existing New Mexican colonial architectural 
traditions to present a hypothetical reconstruction of LA 20,000. 
However, I face some limitations with my data sources. In some cases, the excavation 
methodology and the placement of units does not allow for a detailed view of the interior 
spaces, or the ephemeral nature of certain architectural features mean that they have not 
preserved on the site. As such, I have made several assumptions in this treatment of the 
architectural features at LA 20,000. These assumptions also allow me to speculate about 
some of the features may not be strictly evident in the archaeological record at LA 20,000, 
but would have more than likely been present in some capacity give other contemporaneous 
examples of 17th-century Spanish colonial architecture.  
I am assuming that all the structures at LA 20,000 are only one story high, and the 
walls stood as high as other contemporary single-story 17th-century colonial New Mexican 
structures. This is based in part on the measurements of the foundations, which, though 
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1 meter thick across all the structures. The conventional wisdom of early colonial structures 
in the Southwest is that 1-meter thickness is indicative of a single story, as only thicker 
foundations could support the weight of multiple stories; I am assuming that all exterior 
foundations are 0.8 cm thick, as observed in excavation units 2017-A and 2017-K (Figure 
24). James Ivey (2005) notes the single story convento at Pecos has walls that walls are 
approximately 2 meters high (Ivey 2005:170), so I have used those measurements when 
calculating exterior foundation metrics for the house and in the barn. I also have not factored 
in gaps for doors and windows, as I cannot place their exactly locations or determine their 
numbers throughout the structures. 
I am also assuming that all corners in the structures are right angles. This helps me 
determine the length of the foundations that were not completely uncovered during 
excavations. While there are examples of contemporaneous structures that do not form right 
angles in rooms, this is not evidently clear in the majority of the foundations at LA 20,000 
(the exception being a curvilinear adobe platform on the northern wall of the residential 
structure, but this does not appear to be part of the major exterior structural foundations).  
Finally, I am assuming that the barn and the house structures had roofs that 
completely covered the floor area. The presence of stone pillars in the interior of barn 
suggests that they would have provided structural support for a large roof. In contrast, not 
enough units have been excavated in the center of the structure to indicate that there was an 
open-air patio at LA 20,000, even though there are contemporary sites that show evidence of 
patios or open space within residential structures. Without concrete evidence of an open 
space in the center of the house, I will assume that the entire residential structure was 
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There are three large structures on the 13,500m2 of the estancia at LA 20,000: a 
house, a barn, and a corral. Table 6 is a presentation of my calculations for the metrics of the 
foundations. These provide quantitative attributes that allow me to estimate the size and scale 
of the structures on the estancia. My metrics estimates only include walls that I am certain of 
their extent; this means I exclude many partial interior walls in the residential structure 









LA 20,000 Architectural Metrics 
	
 House Barn Corral 
Total Foundation Length 119 m 90 m 78 m 
Footing Width 0.5 – 0.8m 0.5 – 0.8m 0.8 m 
Estimated Wall Height  2 m 2 m 30 cm 
Footing Height 40 cm 40 cm 30 cm 
Floor Area 402.5 m2 239 m2 594 m2 
Wall Surface Area 238 m2 165 m2 39.25 m2 
Roof Area 402.5 m2 239 m2 — 
 
Figure 22: Major foundation lengths of the house (left), barn, and corral (right) used in metric calculations. 
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Broadly, the architectural components that make up the structures are: foundations, 
walls, roofs (except for the corral), doors, windows (except for the corral and barn), supports, 
and other features such as fire places or drainage canals. I discuss each of the relevant 
elements of the structures below. 
 
The House 
The house on the estancia would have served as the primary residence for the family 
and the Indigenous workers on the ranch (Figure 23). There is no evidence to suggest that 
there was a separation of living quarters based on cultural affiliation, unlike some other 
contemporaneous examples of 17th-century residences in New Mexico (e.g., the herder’s 
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The excavations that Snow and Stoller conducted in the 1980s to the 1990s revealed 
much of the exterior foundations of the residential structure, as well as several other 
architectural features, such as a raised adobe platform, and an horno (bread oven) (Trigg et 
al. 2019:5). The Fiske Center excavations in the 2010s further expanded on the known extent 
of the exterior foundations, and began to elaborate some details about the interior division of 
space. These excavations, while they do not reveal all of the walls of the structure, do show 
the general extent of the foundations of the residential structure.  
The length of the stone foundations is 119 meters, though this does not account for all 
of the interior wall foundations. The approximate floor area of the residential structure is 
402.5m2, which, compared to other 17th-century colonial houses in New Mexico such as Las 
Majadas (177m2), would have made the residential structure at LA 20,000 one of the largest 
of its kind. These foundations are composed of basalt boulders and cobbles, arranged into a 
foundation that is a meter wide or less, suggesting that the house would have been one story, 
or 2 meters, high (Ivey 2005:170).  
Snow posited that the oldest part of the house is the southwestern corner, which might 
have been an earlier smaller house that was later added on as the family settled into the 
estancia, or may have been the first part of the residential structure to be constructed. This is 
based on the layering of foundation stones, which are below the stones that make up the 
foundation of the large central rectangle (Snow 1987). The excavations reveal that this 
portion of the house was roughly a 5 by 5 meter structure, though only the southern walls 
have been outlined.  
The number of rooms in 17th-century residential structures varies substantially, 
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a few of the Fiske Center excavations have uncovered interior walls. The southeastern units 
of Snow and Stoller’s excavations do not reach the 17th-century floor surface, and on the 
whole their excavation units do not cover much of the interior spaces. Other excavation units, 
such as in the southwestern portion of the house reveal disturbed contexts from the 20th-
century occupation of the site. As such, the archaeology offers little insight as to the precise 


















Figure 24: Plan drawings of thicker exterior foundations –approximately 
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These interior walls, while the excavations did not uncover many of them, 
nevertheless reveal some things about the internal divisions of space in the residential 
structure. Based on the interior walls in the 2017-C series and their proximity to the exterior 
foundations, it is clear that there would have been variability in the size of the rooms. Rather 
than have few, large, multi-purpose rooms like ones present at the Signal site or Las Majadas, 
the 2017-C series foundations suggest that there were also some small rooms in the 
residential structure that might have perhaps been hallways or rooms used for storage.  
 
 
While I cannot say definitively how many rooms were in the residential structure, 
based on the number and size of rooms at Las Majadas (5 rooms arranged in an L-shape with 
an average of 28.339m2 per room) (D. Snow 1971:4), there were most likely around 14 
rooms of varying size (dividing the average room size from Las Majadas by the floor area of 
the house). These may have been all contiguous with one another, or arranged around a 
center courtyard or patio, which would have reduced the number of bricks and roofing 
material needed to cover the structure.  
Figure 25: Exterior walls of El Rancho de las Golondrinas: a likely analog for 
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All of the walls for the interior and exterior were made from adobe mud bricks laid on 
top of multiple courses of basalt and river cobble foundations, with few exceptions such as 
such as the wall in EU 2015-A, in which the bricks are laid directly on top of the floor. The 
bricks were laid beside each other to form and the length and width of the walls, with a layer 
of adobe mortar in between them for support (Figure 26). Aside from some bricks that were 
turned 90 degrees over the footings like English cross pattern (likely as a way to bear 
structural weight better), there are not enough preserved bricks to indicate if the bricks were 
arranged in a particular pattern (e.g. Flemish, English, stretcher), but Burgio-Ericson (2018) 
notes that at Hawikuh the mission walls used both Flemish and English patterns for brick 
layering (Burgio-Ericson 2018: 288; Museum of London Archaeology Service 1994:np). 
Even though there is some variation in size among the bricks across the structures, their 
shape and consistent size indicates that the crew used standardized brick molds. 
Many of the bricks would have been coated with a plaster that would have served as a 
waterproofing or decorative coating. It is unclear whether this would have been on both the 
interior and exterior faces of the walls, though if the intention was to add a layer of protection 
Figure 26: Adobe bricks and mortar in situ. Photo 
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against water damage, it was likely that the exterior walls of the structure would have a 
plaster coating. The high calcium, low sulfur base of this plaster indicates that it was caliche-
based rather than gypsum or adobe. 
There may have been other ways the colonists decorated the walls besides white 
plaster. While there is not much evidence for painted murals on the walls, there are fragments 
of adobe with bright red coating and whitewash suggests some decoration on the walls (see 
Figure 15). Any painted patterns or designs are unfortunately unknown, but surviving 
examples in contemporary structures reveal the possible compositions or patterns that might 
have been seen in these spaces such as polychromatic geometric patterns in plaster at Mission 
San Marcos (Thomas 2000:28), or geometric patterns made with mica and selenite such as 
the ones on the sanctuary and stair fronts at Hawikuh mission (Thomas 2000:43).  
There is limited data about the nature of the floors. As previously stated, not many of 
the excavation units dug under the direction of Snow and Stoller reached the 17th-century 
floor surface, and the Fiske Center excavated only a small portion of the house. However, a 
few rooms in the estancia appear to have finished floors with adobe bricks and 
cobblestones—a small room along the North wall and a room in the southern extent of the 
barn (see Figure 33). Other contemporary structures might have a layer of flagstones (e.g., 
the church at Awatovi) or in rare instances adobe bricks for floors, otherwise there would be 
floors of compacted dirt (Montgomery et al. 1948:71). It is unknown how many floors in the 
residential structure at LA 20,000 would have had a finished surface, but nevertheless it is 
still worth considering why that one space has an adobe brick floor. Could it have been 
finished because there were certain jobs performed in that space, or was it the household’s 
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communicating material wealth)? Or are there more finished surfaces that further excavations 
will reveal? 
It is also unclear exactly how many windows might have been a part of the structure, 
or how large the windows would have been. Based on other architectural examples from 
missions, two types of exterior facing windows were used in 17th-century construction. One 
is the clerestory, a series of small windows, often spanning about 2 meters in length (Ivey 
2005:362), placed close to the ceiling along the nave wall that would have provided 
illumination (Burgio-Ericson 2018:292). Other examples are small (recorded at around 
58.42cm long at Hawikuh), rectangular windows with simple wooden frames placed along 
walls intermittently (Burgio-Ericson 2018:292, 339). Thicker walls made small windows 
difficult to insert without compromising the structural integrity of the wall (Ivey 2005:328).  
Rather than large clerestories, it is more likely that the windows were small and 
strategically placed to provide maximum amount of light into interior spaces. The windows 
at LA 20,000 would have likely been small and rectangular, as these would have required 
fewer materials, would have let in light without risk of also letting in the elements (Grizzard 
1986:68), and would have been the easiest to construct. Unfortunately, contemporary 
estancias with windows have not preserved archaeologically, although the presence of 
selenite clustering near the foundations at Las Majadas suggests there was at least one 
window in the structure. This inspired me to analyze the distributions of selenite at LA 
20,000.  
In analyzing the spatial distribution of selenite at LA 20,000 I found that the 
concentrations of selenite vary across the site. The concentrations of selenite that occur in 
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of wall decoration. The concentrations along the exterior foundations may be from 
demolished windows. To test my theory about the patterning of distributions, I used a Getis-
Ord. Hot Spot analysis to examine the statistical significance of the concentrations across the 
site.  
The initial results of the Hot Spot analysis (Figure 27) show the concentrations of 
selenite in the excavation units where there is a higher probability of statistically significant 
concentration based on its neighbors. Most obviously, there is a highly significant clustering 
of selenite in excavation units the midden. This coincides with the other units with high 
artifact densities in this area. An explanation for the high quantity of selenite fragments is 
that they may have been part of a demolition layer that spread across the midden that also 
included larger fragments of ceramics, charcoal, mortar and adobe brick.  
Removing the data from the midden does provide more nuances to the statistical 
significance of the concentrations inside the house. There are more units with significant 
concentrations in localized areas in the structure along the foundations. Their patterning 
seems to suggest a window on the eastern wall near the horno, along the south wall, as well 
as significantly high concentrations in the center of the structure. These may have been a part 
of windows along the exterior foundations, windows that opened to an interior courtyard, or 
evidence of a mineral mosaic on the walls. Further excavations in the interior of the 
residential structure, with a focus on selenite concentrations should offer more clarity as to 










Figure 27: Selenite spatial statistics: Getis-Ord Hotspot Analysis. Top: Significant units highlighted in red with data from the 




 96  
The exact number of entrances or doorways is also unknown. No wood or stone sills 
were recovered in the excavations. A visible internal doorway is located in the 2017-C series 
that connects units 2017-C.1 and 2017-C.2 (Figure 28). There is a step between the two units 
made from stone and adobe. There likely would have been other entrances into the structure 
and through the rooms, but they cannot be placed based on the archaeological evidence. The 
doors and all of their hardware components would have been made from wood and leather, as 
metal hardware would have been rare for a secular structure. The assemblage of mostly 
modern metal artifacts supports this, and unfortunately no wooden hardware has come from 
the excavations. 
The roof would have resembled many other contemporary colonial structures in New 
Mexico. It would have been a flat surface (approximately 402.5m2) constructed from thickly 
laid adobe daub and organic mats from reeds and grasses, on top of a layer of latillas (Geiger 
2012), most likely made of cottonwood which the Laboratory of Tree-Ring Research found 
in the barn at LA 20,000 during their tests (see Table 4). This would have required a 
substantial quantity of adobe mud. The layer of daub on the roof of Pecos was spread 
15.24cm thick across the surface (Ivey 2005:366). If the thickness were similar at LA 20,000, 
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These latillas and daub-reed 
coating would rest on top of a series of 
ponderosa pine timber vigas spanning 
across the roof. Decorating these vigas 
with carvings would have been a common 
practice in Pueblo households and in 
Spanish missions in the 17th century, but 
since	none of the vigas at LA 20,000 have 
preserved, I cannot determine if any were 
decorated. These vigas (approximately 
0.25m in diameter) would be spaced roughly 0.35m apart from one another (Ivey 2005:368). 
There are postholes present in the floor stratigraphy. While it was not uncommon for 
posts to be placed in the corners of rooms to provide extra structural support for the roof, 
most of the post holes in recovered the residential structure do not appear to have been used 
for that purpose. However, the posthole present in the corner of the foundation present in the 
2017-C series suggests that timber posts were used to support the roof across some of the 
site. The species of wood used for some of the postholes appears to be piñon, a relatively 
small but durable tree; such postholes of smaller diameter could have been used for benches 
or storage structures rather than to provide support for the roof or walls. 
 There were also several thermal features across the residential structure uncovered 
during the Fiske Center excavations. Unfortunately, these only represent a small sample of 
the probable thermal features on the site, as the previous excavations under Snow and Stoller 
did not focus on reaching the floors of the interior spaces. Those that are present, in the 
Figure 28: EU 2017-C series: four corners, post hole, and 
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southwestern room (Feature 52) in the corner and along the wall of EU 2017C-1, indicate the 
presence of regularly used fire pits or fireplaces. A house of this size would need many 
fireplaces to ensure warmth, so further excavation is needed to determine how many 
fireplaces would have been present in the structure.  
Another thermal feature is an horno, or an oven, on the eastern exterior of the house 
(Figure 29) (D. Snow 1994:7). It was from made from adobe bricks, which extend out of the 
structure of the house. This is a fairly unusual feature for a 17th-century Spanish house, but it 
would have allowed for baking bread and other food staples on site. It also suggests that the 
kitchen or food preparation space was located somewhere on the eastern side of the structure. 
Another anomalous architectural feature of the house is a curved adobe platform on 
the northeastern exterior (Figure 27). It is built of six courses of adobe laid directly on the 
surface, with a posthole in the interior. It is not integral to the north wall of the house, so it 
would have been a later edition to the structure. There is no evidence to suggest the use of 
this structure, the date of its completion, or even where the entrance into the space was (Trigg 
et al. 2019: 42). As such, I have not included it in my thick description of the house or my 
material estimates. 
Considering the expected attributes of the different types of architecture in New 
Mexico, the residential structure has many similar characteristics to other examples of 
vernacular architecture. Aside from its size, the basic layout of the residential structure is 
similar to LA 591, which it closely resembles in terms of its foundations and recovered 
building materials. The most prominent aspects of Pueblo construction are evident in the 
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The residential structure appears to be another example in a regional style that developed 
between the initial establishment of the colony and the end of the 17th century. 
 
The Barn 
Barns are unusual on estancias in 17th-century New Mexico; perhaps because the size 
or nature of the agricultural enterprises on other estancias did not require such a large space 
like a barn. The presence of one on this estancia suggests that the family was wealthy in 
terms of livestock or crops harvested on their land so as to require such a large space. 
Dendrochronology from wood recovered from the barn dates this structure to between 1629 
and 1631 (Dr. David Snow to Dr. William J. Robinson, 21 July 1992; Jeffrey S. Dean to Dr. 
David H. Snow, 13 August 1996).  
Figure 30: Adobe platform foundations in profile.  
Photo by Madelaine Penney, 2016. 
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In the middle of the southern wall there is a gap approximately a 1.5m wide, where 
there are two units running north to south and an absence of wall. This could be an opening 
from the outside into the barn, which is supported by the presence of two postholes on either 
side of the gap. As such, I can assume that the wall foundations are continuous with the 













Also like the residential structure, its foundations are made from basalt and other 
cobbles, and aside from a wooden superstructure (ramada) along the western extent 
(evidenced by an ash layer in the stratigraphy) (Figure 32), the walls were made of adobe 
bricks. Interestingly, none of the brick fragments from the barn have plaster attached to them. 
This could have been because the plaster was used primarily as decorating or 
weatherproofing for the house, or it has not preserved around the barn. 















The most striking features of the barn are the three large stone post foundations 
(95cm high and 1 meter wide) placed linearly through the interior. The pillars themselves are 
cobbles and basalt boulders joined with adobe mortar (Trigg et al. 2019:56). These would 
have not only supported a massive roof (made from adobe-based daub on top of cattail and 
reed mats, laid over juniper and cottonwood latillas, and Douglas fir and ponderosa pine 
vigas) that would have likely spanned the length of the foundations, but also divided the 
space roughly into thirds that could have been livestock enclosures, crop storage, or open 
workspace. There is no archaeological evidence of interior dividers, so these spaces may 
have been separated by wood, or by other ephemeral materials that have not preserved. No 
other cobble and boulder pillars have been found archaeologically at contemporary 17th-
century colonial estancias. This may be because there were no structures of similar size with 
large roofs to support. 
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Another distinguishing feature of the barn is the cobblestone floor in the southwestern 
corner (Figure 33). It is unknown exactly what this space would have been used for, though it 
is interesting to note that it is the only cobbled floor surface on the site. Perhaps this would 
have been an entrance to the barn, or a paved workspace, or maybe even a storage space for 
crops or equipment. Not enough artifacts have been recovered from this area to provide clues 
as to the function of this space, although it may have been a space for processing animal 
products like butchering, or sheep shearing, which further communicates the wealth of the 





Such a large barn at LA 20,000 suggests that the estancia could support a large 
number of livestock. Based on a zooarchaeological analysis by Ana Opishinski (2019), the 
household at LA 20,000 kept horses (MNI=2), cattle (MNI=2), sheep or goats (MNI=6), pigs 
Figure 33: Photogrammetry of cobblestone floor in barn. Photo 
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(MNI=2), and chickens (MNI=3) (Opishinski 2019:84); perhaps the barn would have been 
partitioned to separate these livestock from one another. These animals, in addition to the 
sizeable structures on the estancia, speak to the wealth that the Spanish household 
commanded during the occupation period of the house.  
 
The Corral  
Adjacent to the barn is a space that is a large, fenced-in area for animals to graze: a 
corral. Other contemporary estancias have corrals that were used to hold small animals such 
as sheep or goats; the size of the corral at LA 20,000 suggests that there were many livestock 
kept on the estancia. While the most likely entrance to the corral would have been on the 
western wall by the barn, it is not entirely clear how animals would have moved from the 
barn into the corral, as there appears to be only one visible opening in the foundations along 
the southwestern corner. Though the two structures share a foundation along the western side 
of the corral, no entranceway to the corral through the barn has been documented 
archaeologically. 
 The foundations of the corral, like the other structures on the site, were laid primarily 
with basalt cobbles set in four courses (Figure 34) (Trigg et al. 2019:57). The length of the 
perimeter is 78 meters (see Figure 22), though it was only walled on three sides, as the 
exposed bedrock on the north side would have completed the enclosure. The area within the 
corral is 594m2, which would have been large enough to accommodate pigs, sheep and goats, 













Figure 34: Corral foundations.  
Photo by Melanie Lerman and Madelaine 
Penney, 2016. 
  
No adobe bricks were recovered from excavation units around the corral, which 
indicates that bricks were not used for the walls. Based on other contemporary examples, it is 
likely that the walls would have been constructed of basalt stones rather than bricks (D. Snow 
1971: 10). Other corrals recorded have used wooden walls or fencing, but there is no definite 
evidence to suggest that such materials were used at LA 20,000, though possible entrances 
may have been along the corral or the southern extension by the cobbled floor. It is likely that 
the walls would have been at approximately 30cm high (Snow 1994:4), requiring 
42,274.44kg of stones to complete.  
 To the west of the corral in EUs 2017-G and 2017-H are partial foundations. These 
two excavation units, though they are 10 meters apart, both have relatively shallow courses 
of basalt boulder footings, and the units’ stratigraphic profiles have alternating layers of 
manure and “reddish colluvial sediment” (Trigg et al. 2019:59-60). Though 2017-G 
contained a horse mandible, artifact densities in these two units were low and there is no 
evidence of food preparation, consumption or fire, which suggest that this space was not 
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corral that was connected to the main corral, though more excavations would better 
illuminate this anomalous space (Trigg et al. 2019:61). 
 
Conclusion 
Would LA 20,000 have resembled other contemporary estancias’ structures? It seems 
that the most comparable example to LA 20,000 is the house at Las Majadas, which is 
similarly complex with multiple structures on the site. The house on LA 20,000 is still a 
much larger structure, and the combined corral and barn complex dwarfs the corral on Las 
Majadas. But perhaps the families who occupied these sites would have been of similar 
socio-economic standing, as reflected by their dwellings that reflect wealth, prosperity, and 
mastery over in this frontier colony.  
With a detailed picture of what these structures might have looked like from the 
individual components to the larger whole, I turn to the effort and labor that went into 
constructing the various parts of the estancia. This includes the distance and effort expended 
to acquire the materials needed to assemble even the smallest components. Such an 
understanding of the work that went into gathering and preparing the materials adds a depth 
to the full scope of what such structures on a colonial frontier landscape would have signified 












MATERIAL ACQUISITION AND LABOR ESTIMATES 
 
Understanding the labor that went into architectural construction, including the steps 
required to gather the necessary materials, further illuminates the significance of the 
architecture of LA 20,000 in the context of New Mexican colonial history by highlighting the 
effort and people needed to complete such a project, and what a sizeable household could 
amass in terms of resources and labor. In this final section, I consider the processes and labor 
required for the construction of LA 20,000. 
 
Material Acquisition Reconstruction 
 In addition to reconstructing the structures on the estancia, it is also possible to 
reconstruct the scope of where the materials needed to construct the buildings came from in 
terms of space. Illustrating the distances between the site and the locations of raw materials 
shows how far or close at hand the material needed for the buildings were, which in turn, 
highlights some of the limitations the builders had when designing the spaces, or the effort 
needed to construct them.  
The resource catchment maps (Figures 36 and 37) show the local and regional scopes 
that the construction team working on the estancia had when acquiring resources for 
construction such as wood, stone, selenite, and water. The regional map shows distances in 
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colonists measured distances in the 17th-century. While the crew could have acquired many 
of the materials on site (all within less than 1 league), they would have needed to travel at 
least three leagues (over half a day’s ride, not accounting for terrain) to harvest other 
necessary materials for the construction of just one estancia. 
 Unsurprisingly, many of the materials would have been locally acquired—even 
within the grounds of the estancia. There are bands of red and white clay along the 
southeastern edge of the site (Figure 35), across the current arroyo (by the modern fence 
line). This would have been the source for the adobe used for the bricks, daub and mortar. 
There are also deposits of caliche on site (e.g., the layer in the bottom of EU 2015-G) that 
would have been used for the plaster and whitewash. 
 The cattails (Typha sp.) used for the roofing 
material also were likely locally acquired. The 
marshland located close to the estancia would have 
had cattails growing along its banks, as would small 
ponds just 1.5 to 3 kilometers away from the site. 
Similarly, the cottonwood found in the barn roofing 
debris would have grown in the woodlands along 
the spring and Cienega Creek, and so would also 
have been relatively easy to acquire.  However, the 
17th-century had much wetter conditions in New 
Mexico compared to the present climate (Van West 
et al. 2009:5-6), which would have possibly allowed for more slow moving rivers or standing 
water to allow for cattails and trees to flourish even closer to the site.  
Figure 35: Clay-bed on site visible in the down cut 
arroyo. Contains alternating layers of white and red 
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The construction crew would not have needed to travel far to acquire the stones 
needed for the foundations and the floors. Most of the river cobbles would have come from 
the Cienega Creek that flows in close proximity to the site. The basalt cobbles and boulders 
would also have been harvested close to the site in the basalt flow located nearly 0.5km from 
LA 20,000. There are also several boulders incorporated into the footings of the barn, which 
indicates not only a presence of large stones that were worked into the foundations, but also a 
sizeable labor force to find and transport these boulders to the location of the estancia. Even 
if these stones and boulders had come from relatively close to the construction site, the crew 
probably still would have required livestock to move them. 
In contrast to the clay, reeds, and stones, the timber for the vigas would have been 
costly to come by in terms of effort to acquire. Prior to construction, either the household 
would have had to acquire the lumber through trade, or send a crew to log for timber. All of 
the large timber species present such as ponderosa pine and Douglas fir at LA 20,000 grow at 
higher, mountainous altitudes than the site of the estancia. Although smaller trunks needed 
for posts and fences would have grown at lower altitudes close to the site (Nesom 2003; 
Wennerberg 2004), the closest suitable environment for these larger trees is 3 Spanish 
leagues (12.6km) away from LA 20,000 to the north in the Caja del Rio mesa. Other possible 
locations for logging would be in the Ortiz Mountains or even the mountains near Santa Fe, 
but these locations are over 21km away to the south and east, respectively.  
The process of harvesting the timber would have been arduous and dangerous not 
only to ascend to the mountaintops, but also to fell the trees and transport them down the 
mountain back to the site. In order to get all of the logs needed for all of the structures, a 
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reference Santa Fe was only a day’s ride away from LA 20,000, or roughly 19km) (Brinkman 
2019:2; Gruber 2018:2), select which trees could be used, and then take at least another day 
transport them back with the help of livestock-driven carts. Perhaps the men assigned the 
task of bringing lumber for construction would have had the help of Indigenous male laborers 
as they would have had knowledge of the landscape and possessed skills needed to log the 


















Figure 37: Regional LA 20,000 resource catchment map. Shows the distance between LA 20,000, neighboring Pueblos and 
estancias, and resources like timber and selenite in Spanish leagues (1 league = 4.2 km). 17th-Century site data by Stephanie 
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Like timber, the LA 20,000 construction crew would have needed to acquire selenite 
for the windows off-site. Selenite occurs in caves and deposits in New Mexico, the closest of 
which is Rosario deposit located just under 3 Spanish leagues (11km) from LA 20,000 (D. 
Snow 1971:28; Weber and Kottlowski 1952:19-21). While there were extensive trade 
networks connecting colonial households in the 17th century, no documentary sources have 
revealed whether selenite was a commodity households traded in exchange for other goods, 
or whether an estancia would send laborers (ones who knew where the deposit was and the 
qualities of useable selenite) with carts to collect quantities of selenite as needed. If the crew 
from LA 20,000 had to travel to the deposit directly, it would take them over half of a day 
just to travel to the deposit, so the harvesting process may have taken multiple days from 
setting out to returning with the materials. 
	
Quantity of Labor 
 In addition to the effort needed to collect the various raw materials from near and far, 
a significant amount of labor was required on site to produce the bricks, plaster, and mortar 
needed for the buildings, lay the foundations and layer the bricks, set the doors, and plaster 
the walls, among many other tasks. Though there have been studies that investigated the rate 
of labor and quantity of effort needed to build 17th-century Spanish colonial structures in 
New Mexico, this has not been done for estancias of this time period. In what follows I 
present the labor estimates for tasks that I can support with quantitative data using rates that 
have been recorded in documents or experimental studies; these do not represent the full 
extent of the amount of work needed to build the estancia, only the amount that I can give an 
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There are other elements of labor analysis that are more difficult to reconstruct. One 
of those is the number and cultural background of the members of the household and the 
construction crew. No documentary records survive to reveal how large the crew at LA 
20,000 would have been, nor how long the construction period was to complete everything. 
While many colonists in New Mexico did not have servants recorded in their household 
(Trigg 2005:90-91), an estancia of the size of LA 20,000 would have needed many laborers 
not only to exploit the agricultural resources of the land, but also construct and maintain the 
structures.  
Considering the size of the structures on the estancia, as well as the vernacular nature 
of the site, it is probable that the household would have included more individuals than many 
colonial households (which averaged around eight people, and would have likely included 
extended family and servants; the latter may have been of Indigenous descent either engaged 
in wage or enslaved labor (Trigg 2005:90-91). It is unlikely that everyone would have been 
involved in the manual labor of construction but labor may have been divided based on the 
skills required to perform the tasks. The large complex of the Palace of the Governors had a 
crew of fourteen men working on wall construction (Kubler 1962:38-39, cited in C. Snow 
1974:267), and the mission at Pecos crew had only seven for wall construction (Ivey 
2005:314). I have assumed based on the size of the structures at LA 20,000 (which are closer 
in scale to the structures at Pecos rather than the Palace) that the labor team working on every 
aspect of construction would have been at least seven people (likely Spanish colonists and 
Indigenous men). However, my estimates of labor are in person-days to show the total 
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Even before construction could begin, there would have been significant labor in 
preparing the materials, including preparing and clearing the construction site. Ideally, the 
ground would need to be flat, located near a reliable water source, and located far enough 
away from Pueblo settlements. Brush and trees needed to be cleared to prepare for the new 
colonial structures and the wood or masonry might be repurposed (Montgomery et al. 
1949:157). Other times the area might be burned to clear away vegetation prior to 
construction (Alexander 1971:14). There is only evidence of flattening in EU 2015-A with 
the use of adobe bricks placed directly on the floor surface opposite bricks placed on stone 
footings, which may have been a way to avoid earth-moving leveling. 
There is no evidence of a builder’s trench in the areas excavated on two sides of the 
foundations (Trigg et al. 2019: 40). Instead, the floors seem to be dug into the 17th-century 
surface with 12 cm difference between the floor surface and the bottom of the basalt 
foundations in some places (Trigg et al. 2019:26). Experimental archaeological research has 
shown that between 1.4m3 and 2.6m3 of earth could be excavated per day per worker for 
trenches using sticks (McGuire and Schiffer 1983:293-294), and the use of shovels or more 
sophisticated tools might increase the efficiency. If the crew had shovels and each worker 
could excavate 2.6m3 of earth per day, it would take roughly 30 person-days to dig all 
76.98m3 of interior spaces for the residential structure and the barn. 
The materials to produce adobe such as sand, clay, organic inclusions, and water 
would have all been close at hand to the building site, so it would not have been as arduous to 
transport these. The adobe used for the bricks and mortar would needed to have been mixed 
in proper ratios in puddling pits, and in the case of the bricks would needed to have been 
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weather conditions, such as a warm enough temperature to ensure the bricks would not freeze 
in the molds, or rainfall would not wash them away. 
To provide a general sense of the quantity of bricks needed to construct these 
buildings, I used the average and mode lengths of the bricks for the house and the barn, 
respectively, along with the mode mortar thickness (8 cm in the residential structure, 6 cm in 
the barn), and divided these by the foundation perimeter length and width of each structure to 
calculate an estimated number of bricks needed for each layer. The results are presented in 
Table 7.  
Table 7: 
LA 20,000 Construction Material Estimates 
 
To compare some these estimates to other material estimate calculations from other 
contemporary sites provides a sense of scale of the quantity of materials for LA 20,000. 
James Ivey (2005) estimated that approximately 55,000 bricks were required to construct 
38,830 cubic feet of walls at the for the mission church at Pecos (314-315). Considering that 
this structure is significantly larger than any structure at LA 20,000, including a larger floor 










































402.5 80 668 18 12,024 
Barn 22.35 67,295.85 36.4236 
 
239 47 570 14 7,014 
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 At peak production times at the mission at Pecos, a crew of six laborers could 
produce roughly 275 to 300 bricks in a day (around 50 bricks per day per person), with only 
an about 6 bricks out of every 75 to 80 thrown out due to quality issues (Ivey 2005:314). If a 
seven-person at LA 20,000 crew could keep that pace (requiring roughly 381 person-days of 
labor), then they would have needed approximately 54 days to complete all 19,038 bricks for 
the barn and the house. That being said, brick making could not be performed all through the 
year. Beginning in October the drying time would have increased as the daily high 
temperatures began to decrease; bricks would be laid at a faster rate than they could be made. 
Between November and April the frosts would be too cold to allow the adobe to properly dry 
in the molds (Ivey 2005:314), and during three to four weeks in the summer it would be too 
rainy to dry the bricks (Trigg, pers. comm.). As such, there was a limited window of 
opportunity ideal for the production of adobe bricks. 
Once enough bricks were completed, they would have been laid with adobe mortar. 
As previously mentioned, at the Palace of the Governors in 1710, a crew of 14 Indigenous 
men working with repartamiento labor laid 100 cubic feet of wall in approximately 6 months 
(C. Snow 1974:267). A smaller crew of seven laborers at the mission at Pecos laid 
approximately 55,000 bricks for the convento over the course of 10 months, breaking down 
to approximately 40 bricks laid per day per laborer (or 5 bricks an hour) (Ivey 2005:314-
315). If that were the crew at LA 20,000 kept up that rate person-days for their construction, 
it would have taken almost 476 person-days just to lay the 19,038 bricks for the house and 
the barn. With a crew of seven, this could be reduced to 68 person-days of bricklaying, or 
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There were other tasks to complete the construction of the estancia that are not as 
easily represented in ethnographic or experimental data. One such task is plaster 
manufacturing, would have required fires to burn the caliche into a brittle form that could be 
ground into a powder (Abundant Edge 2020). This would have required not just a worker to 
gather and grind the caliche, but also the worker would also have needed to gather firewood. 
Once it was made, the crew would have needed to apply the plaster over 238m2 of wall in the 
house alone, assuming that all interior and exterior walls could have received a coating.  
It would not have been a small feat either to prepare the timbers for the vigas for the 
roof. The wood would have needed to be de-barked, and cut to the right dimensions. If the 
roofs of the house and barn spanned the length of the foundations—that is to say there were 
no interior courtyard spaces—approximately 80 timber vigas were needed for the house, and 
47 for the barn. This would have required workers with specialized knowledge in how to 
properly shape and work with the timber. 
Another dimension of labor that is unfortunately lost is the gendering of construction 
labor at LA 20,000. While similar structures in the Spanish colonial period indicate the use of 
male Pueblo and Plains servants, this is not the way things were always done in New Mexico. 
In Pueblo villages prior to the Spanish invasion, women were in charge of plastering the 
walls (Burgio-Ericson 2018:158-159), and men provided the timber for construction projects 
by going into the mountains, logging trees and preparing timber, and transporting the wood 
back to the pueblos (Montgomery et al. 1949:158). It is unknown whether the Spanish would 
have had Pueblo women participate in the construction of the estancia, like they would have 
in villages. However, it is more likely that the Pueblo women would have been required to do 
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have been at work on the construction projects, gathering timber and other raw materials 
(Brinkman 2019:98). This reorganization of labor using Spanish gender roles woul have been 
another way the colonists established a new order on the landscape. 
Another labor aspect to consider is not just construction, but also the maintenance of 
these spaces. Often times a low maintenance cost comes from having higher cost of 
materials, and high maintenance is correlated with lower cost or quality of materials 
(McGuire and Schiffer 1983:282): that is to say that those who can afford more durable 
materials do not need to spend as much effort repairing them later. The estancia was only 
occupied for just over fifty years, so it is unlikely that major structural repairs were required 
(and none appear in the archaeological record).  
However, due to the nature of the materials used for construction and their 
susceptibility to the dramatic climate of New Mexico, it is likely that some work would have 
been needed to ensure the integrity of the structures. Adobe in particularly is sensitive to 
moisture; rain wears down the surfaces, and water that gets into cracks freezes at it expands 
and undermines the integrity from within. With the majority of the structures composed of 
adobe materials, resurfacing the walls and recoating them with plaster would have been an 
essential job to perform every few years if not every year. The roof also would have required 
regular maintenance. Not only was it composed of mud, which also would have been 
exposed to the elements, but also the organic components such as the vigas and latillas would 
have needed replacing if there was damage or if the reeds had rotted. 
On the whole, it is not likely that maintenance would have been a year-round job for 
the household at LA 20,000, or even something that would have been performed yearly. 
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what needed repair and who could be directed away from other responsibilities to see to the 
maintenance of the structures. This, too, adds to the overall cost of the construction of the 
estancia, and would have been indicative of a desire to maintain and uphold a colonial legacy 
on the site in the buildings on the property. 
 
Discussion 
Based on documented rates of construction, the labor required to construct the 
estancia would have totaled 890 person-days to dig out the floors, make and lay bricks, and 
travel to and from the site, and harvest selenite and timber. This does not include other tasks 
that I do not have known rates for, like selecting and laying stones for foundations and floors, 
plaster and whitewash manufacture and application, setting windows and doors, preparing 
timbers for vigas and latillas, laying materials for the roof, harvesting stones and reeds, 
fetching water and clay for the adobe puddling pits, among many other tasks for necessary 
construction. Even excluding the time needed for these tasks, the total number of person-days 
is nearly two and a half years of work, but of course much of the work dependent on the 
seasonal weather like temperature and rainfall. If there were a large multi-person crew, the 
work could be feasibly completed in a few months, but a smaller workforce would mean that 
the construction of the estancia would be a multi-year project. 
Even though the exact number of people on the crew is unknown, there are still 
implications to consider with regards to the quantity of work needed to construct LA 20,000. 
If this labor were performed by the members of the family of colonists, this would mean that 
their labor was diverted to the construction of the buildings rather than tending crops, 
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been especially significant given the seasonal nature of many of the construction tasks: the 
optimal window for working on construction may have coincided with the ideal timing for 
other agricultural tasks, or necessitated a reevaluation of priorities for individuals’ daily 
assignments in order to maximize productivity. The end result would have been the 
completion of an impressively large complex of buildings that signaled to other Spanish 
colonists that this household had the resources and the power to dedicate the time to such a 
an elaborate and costly construction project. 
If Pueblo people under repartamiento or wage labor constructed the estancia, that 
suggests that the Spanish colonists, even at the early stages of frontier settlement, could force 
Indigenous laborers away from their own daily tasks to prepare construction materials and 
then assemble large structures for a single agricultural complex. This would indicate the 
power the Spanish had over neighboring Pueblos, and their ability to mobilize a people to 
augment the household’s own workforce. This also suggests that the household also would 
have had the power to force Pueblo men to perform tasks that they were not accustomed to, 
like preparing adobe and constructing walls. If crew lacked the skills needed for this work, 
they may have been less efficient, or perhaps even resistant to performing the work. 
Another way the colonists might have used Indigenous labor was through enslaved 
Plains people. Even though it is unknown whether there were Plains people present at LA 
20,000, it is worth considering whether the household engaged in the slave trade to acquire 
the labor needed to construct the estancia, which would have been acquired through violent 
raids. Perhaps these individuals would have been forced to perform more arduous tasks than 
the members of the household, or would have faced more brutal working conditions because 
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Either way, the possibility that Indigenous labor was integral to the construction of 
LA 20,000 would mean that this site is not just a place of colonial New Mexican agricultural 
production, but also a site where the enforcement of colonial political order was practiced on 
a microscopic scale. It also would mean that the architecture was not just an amalgamation of 
materials to create concretized spatial boundaries, but also an appropriation of Indigenous 
knowledge of resources and building techniques.  
Table 8: 
Construction Labor Tasks in Person-Days 







Transporting and laying foundations 
 
Unknown Unknown 
Laying stones and bricks for floors 
 
Unknown Unknown 
Collecting water, clay, and sand for adobe 
 
Unknown Unknown 




Gathering reeds for roof 
 
Unknown Unknown 
Producing adobe bricks 
 
381 54.4 
Laying bricks 476 
 
68 















Preparing wall coating 
 
Unknown Unknown 
Applying wall coating and decorating walls 
 
Unknown Unknown 
Working selenite for window glazing 
 
Unknown Unknown 




Digging holes and setting posts 
 
Unknown Unknown 
Laying daub for roofing Unknown 
 
Unknown 
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As such, the site of the estancia at LA 20,000 is both a part of the Spanish colonial 
history of settling the region of New Mexico, as well as a site of the exploitation of Pueblo or 
Plains people for the sake of the larger Spanish colonial enterprise. The labor of all involved 
in the site’s construction would have been represented in the architecture that would have 














 Examining the archaeological evidence from LA 20,000 has allowed me to not only 
offer an interpretation of what this estancia looked like in the 17th century before it was 
destroyed in the Pueblo Revolt of 1680, but also has provided insights into the cost of the 
construction of the structures on the estancia in terms of raw material acquisition, 
production, and labor. I have not only presented a hypothetical reconstruction, but also 
speculated about the greater implications such a site would have had in the context of 17th-
century New Mexico for the Spanish and Indigenous populations. Ultimately, in studying the 
architecture of LA 20,000 not only as a physical space but also as a product of a historical 
narrative of colonization and daily life on the Spanish colonial frontier, I have arrived at 
answers to the research questions that I raised at the beginning of this work. 
In terms of what the structures on the estancia of LA 20,000 looked like, it is likely 
that they would have resembled their smaller contemporary counterparts such as the Signal 
Site or Las Majadas, but they would have had a larger floor area. There are several attributes 
of early New Mexican colonial architecture such as rectilinear adobe brick structures atop 
stone foundations, with additional spaces added on as the construction project expanded, 
wooden structural supports holding up a flat roof of adobe daub, wooden vigas and woven 
reed latillas, and a corral made of stone connected to an adobe brick barn. In a sense, the 
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materially, suggesting a development of a New Mexican frontier tradition rather than 
invoking imperial Spanish or even Indigenous stylistic elements, or even on-the-fly 
innovation.  
What are noteworthy are the architectural differences present at LA 20,000 compared 
to other estancias in the region. The most obvious are the size of the residential structure and 
the inclusion of a barn complex. These show that the household at LA 20,000 was wealthy, 
of high social standing, could support a large head of livestock, or all of the above. These 
features would have made LA 20,000 stand out from other 17th-century estancias in New 
Mexico, and would have signaled to the neighboring Spanish colonists and Pueblo 
communities that this household was powerful. 
As for the materials the builders used to make the buildings on the estancia, the 
structures were made of many of the same materials as other 17th-century New Mexican 
ranches. Adobe would have been the primary material for the structures, forming the bricks, 
mortar, and roof daub. A calcium-based plaster was used to protect the brick walls from the 
elements, and whitewash would have decorated the interior walls in some parts of the house. 
There were most likely multiple windows in the structure with selenite for glazing to let in 
natural light. Timber and reeds would have provided support for the roof, which would have 
been covered with mats of reeds and mud. Other uses of wood were for doors and fasteners, 
although these have not preserved in the archaeological record. Basalt boulders, river 
cobbles, and limestone would have composed the foundations of the buildings and the corral 
walls.  
My archaeological analyses have revealed that the builders made use of local 
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rocks from on site. These are in contrast to the materials that acquired from a great distance, 
such as the timber for the roof and posts, and the selenite for the windows. This is indicative 
not only of the uneven distribution of natural resources in the colony of New Mexico, but 
also the extent to which Spanish colonial power extended in the 17th century; how far one 
household needed to travel just to erect its structures. This is another aspect to consider in the 
calculation of effort and time required to construct an agricultural complex in colonial New 
Mexico. 
While the evidence present in the archaeology suggests that LA 20,000 would have 
resembled other 17th-century estancias in terms of its layout and construction materials, there 
are some notable instances where the materials of LA 20,000’s construction deviate from the 
expected in comparison to other architectural examples from the time period. One is that 
there seem to have been some specialized work areas, such as the cobblestone floor in the 
barn, which indicates a commitment to a substantial agricultural enterprise. Also, rather than 
use gypsum or adobe for the wall coating, the crew instead used processed caliche that would 
have made a whitewash for decorating the walls. To support the expansive roof of the barn, 
the builders also constructed large pillars of stone and adobe that could support the weight of 
the vigas, latillas, daub, and reeds that covered the length of structure.  
These historical archaeological analyses have also made it clear that the tasks of 
constructing the estancia would have been a time-consuming and laborious process. In 
addition to producing the construction materials, there would have been several preliminary 
steps to prepare the site and materials—such as dig floors, make adobe bricks, fell and strip 
the timbers, etc.—before construction could begin. Some of these tasks could only be 
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Ultimately, the construction of the estancia would have required either multiple years for a 
small crew, or a large crew to work within the favorable months of a year to complete. The 
results would have been an expansive complex of buildings that would showcase the material 
wealth and the power of the household who controlled it. Furthermore, the size and 
complexity of the estancia would have made the whole site stand out on the New Mexican 
landscape. Structures that required large quantities of materials and effort in Pueblo 
communities would have been a communal project, and served multiple households. In 
contrast, all of the work that was invested into the estancia was only for one household’s use: 
a sign of their importance and supremacy in the colonial hierarchy.  
Given the scale of the structures on LA 20,000, as well as the territorial scope that 
required to extract raw materials for the construction of the estancia, even if the colonists of 
the household could perform all of the these tasks of construction on their own, they still 
would have required Indigenous construction and environmental knowledge to acquire the 
materials. Additionally, the quantity of materials used for the construction of such a large 
estancia, as well as the time invested in its completion suggests that the household could 
divert a significant portion of their wealth to the construction of an impressively large 
complex of buildings. This would have communicated not only their social status and power 
to access material and labor to their peers and to neighboring Indigenous populations, but 
also the investment in such costly buildings also reflects their commitment to the longevity of 
the colonial enterprise in New Mexico. 
Basing my analysis on archaeological remains has answered several questions (or at 
the least offered some interpretations for future researchers to consider) as to the construction 
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to pursue. One such direction is specific to LA 20,000 to consider that is the specific 
divisions of space at the estancia. With more detailed excavations, particularly inside the 
foundations the residential structure, archaeologists might be able to not only find the full 
size of the structures, but also offer an interpretation of how the spaces were divided based 
on task, gender, social status, or cultural affiliation by the artifacts or features in association 
with foundations. Since there appears to be some evidence of this division of spaces in the 
barn, it may also been the case in the house. 
Another direction of research would be to examine the role of architecture in the 
process of forming colonial identity formation. This could include a more detailed and 
comparative analysis of Spanish colonial architecture in New Mexico, particularly among 
structures that are well preserved, in conjunction with an examination of the material culture 
recovered in these spaces. This might especially be interesting given the multi-ethnic make-
up of colonial New Mexican households, and the extent to which the Spanish colonists were 
dependent upon Indigenous knowledge and labor. While there are many aspects of 
construction that appear both in Pueblo and Spanish colonial construction, there are some 
major differences in the construction of these spaces that reflect the differing cultural values 
and practices, such the difference in room sizes between Pueblo villages and observed 
colonial Spanish households. 
Examining architecture and its construction offers a perspective of colonization on a 
day-to-day and domestic level through parsing through the various steps needed to construct 
the architectural features, as well as analytically reconstructing the spaces in which the social 
and cultural aspects of colonial exploitation took place. To do so requires the synthesis of a 
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holistic picture of the architecture as a material space and as a representation of labor and 
materials.  
This study has, in essence, not only provided more insights into a style of architecture 
that has not been studied much archaeologically due to the scarcity of surviving structures in 
New Mexico of this style and time period, but it has also produced a reconstruction of the 
estancia at LA 20,000 that considers the greater significance of the estancia in the process of 
Spanish colonization of New Mexico through the use of regional resources and Indigenous 
knowledge and labor. Archaeological evidence and analysis of architectural remains from 
17th-century contexts in New Mexico illuminated the not only the form and construction of 
colonial architectural spaces of the region, but also has begun to discuss the significance and 


































Unit Context Level Weight (g) 
Dimensions 
of Largest  
(cm) 
Shape Worked Edges Burning Transparency 
FS: 71 Unit A/ 2015-A 21 9 36.18 6.7x3.4x.3 
Rectangular 
/triangular Flat edges Yes 
Translucent/partial 
opaque 
FS: 110 Unit A/ 2015-A 29 
Wall 






FS: 66 Unit A/ 2015-A 21 9 0.99 1.7x1.1x.1 Rectangular No Yes Translucent 






FS: 92 Unit A/ 2015-A 25 10 0.19 1.1x.6x.3 Rectangular No Yes Translucent 
FS: 46 Unit A/ 2015-A 14 
Wall 
clean 0.07 1.3x.6x.1 Rectangular No No Translucent 





Yes  Translucent 







Yes  Translucent 







Yes Translucent/some opaque 
FS: 234 Unit A/ 2015-J 70 10 8.09 3.2x1.9x.4 Rectangular No Yes 
Translucent/some 
opaque 
FS: 267 Unit A/ 2015-J 81 
Wall 





Yes Translucent/partial opaque 
FS: 220 Unit A/ 2015-J 66 8 133.41 5.6x 4.7x.7 
Rectangular
/rhomboid Flat edges Yes  
Translucent/partial 
opaque 
FS: 273 Unit A/ 2015-J 78 14 0.16 1.6x.8x.1 Irregular No No Translucent 
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FS: 181 Unit A/ 
2015-J 
 
57 5 5.51 2.7x2.6x.5 Rectangular
/triangular 
No Yes Translucent 
























FS: 291 Unit A/ 2015-J 64 7 74.25 8x7.2.6 Rhomboid 
Scalloped 
edges No Mostly translucent 




No Yes  (some fragments) Mostly translucent 
FS: 256 Unit A/ 2017-A 340 11W 4.45 3.4x3x.3 Rhomboid No 
Yes (one 
side) Translucent 
FS: 480 Unit A/ 2017-C2 407 4 0.13 1.3x.7x.1 Rectangular No Yes Translucent 











-lations No Translucent 
FS:  376 Unit A/ 2017-C3 386  191.5 2.5x1.8x.2 Triangular No No Translucent 
FS: 354 Unit A/ 2017-C3 
382 
(south)  0.68 1.9x.9x.4 Triangular No No Translucent 








































FS: 397 Unit A/ 2017-K 397 8 9.82 4.7x1.9x.9 Rhomboid 
No No Translucent 
FS: 323 Unit A/ 2017-A wall fall  3.56 1.7x1.6x.3 Trapezoidal 
No No Opaque 
FS: 425 Unit B/ 2016-K 195 13 1.14 1.6x1.4x.4 Rectangular 
No No Opaque 
FS: 322 Unit A/ 2016- E 182 8 27.42 6.2 x 4.5x.7 Trapezoidal 
No No Translucent/partial 
opaque 
FS: 268 Unit B/ 2016-G 172 15 0.23 .8x.9x.1 Irregular No No Translucent 
FS: 249 Unit A/ 2016- E 165 6 12.55 3x2.4x.5 
Rectangular 
/trapezoidal 
No Yes Opaque 
FS: 83 Unit A/ 2015-I 111 6 0.39 1.5x.9x.1 Rectangular 
No No Translucent 





Yes Translucent/partial opaque 










FS: 110 Unit A/ 2015-I 122 8 0.83 1.9x1x.3 Rectangular 
No No Translucent/partial 
opaque 
FS:  74 Unit A/ 2016-B 107 5 2.02 2.71.9x.1 Rectangular 
No No Translucent/partial 
opaque 
FS: 355 Unit A/ 2016-N 198 8 0.55 2.6x1.4x.1 Rectangular 
No No Translucent 
FS: 363 Unit A/ 2016-N 204 9 0.73 1.2x.8x.1 Rectangular 
No Yes Translucent/partial opaque 
FS: 278 Unit A/ 2017-K 261 2S 0.13 1.2x.6x.1 Rectangular 
No No Translucent 
FS: 269 Unit A/ 2015-J 81 cleanup 0.03 .8x.6x.1 
Rectangular
/curved 
No No Translucent/partial 
opaque 
FS: 56 Unit A/ 2017-B 274 1 0.14 1.2x1x.1 Irregular 
No No Translucent 
FS: 431 Unit A/ 2017-C5 403 11 0.63 1.5x1.4x.2 Rhomboid 
No No Translucent 
FS: 414 Unit A/ 2017-A 332 
heavy 
fraction 0.11 1x.5x.1 Rhomboid 
No No Translucent 
FS: 85 Unit A/ 2017-A 295 4 0.09 1x.5x.1 Rectangular 
No No Translucent 
FS: 146 Unit A/ 2017-C4 313 1 0.16 1.9x1x.1 Irregular 
No No Translucent/some 
opaque 
 
















FS: 259 Unit A/ 2017-A 355 
Photo 






FS: 156 Unit A/ 2017-C4 325 2 0.36 1.3x.7x.1cm Rectangular 
No No Translucent/partial 
opaque 
FS: 39 Unit A/ 2015-J 267 
heavy 
fraction 0.07 .8x.5x.1 
Rectangular
/triangular 
No No Translucent 
FS: 261 Unit A/ 2017-A 338 10W 3.03 2.8x1x.1 
Rectangular
/rhomboid 
No Yes Translucent/partial 
opaque 
FS: 34 Unit A/ 2015-J 269 
heavy 
fraction 0.25 1.5x.9x.1 Rectangular 
No Yes Opaque 
FS: 344 Unit A/ 2016-K 195 13 2.83 3.6x2.6x.3 Triangular 
No Yes Opaque 
FS: ? Unit A/ 2017-K 397 8 0.7 1.6x1.2x.2 
Rectangular
/triangular 
No Yes Translucent/partial 
opaque 
FS:  36 Unit A/ 2015-J 268 
heavy 
fraction 0.7 1.5x1.3x.3 
Rectangular
/rhomboid 
No Yes Translucent/partial 
opaque 
FS: 37 Unit A/ 2015-J 271 
heavy 
fraction 3.4 3.6x1.7x.3 Rectangular 
No Yes Translucent/some 
opaque 
FS: 392 Unit A/ 2017-K 392 7 7.43 4x2.4x.3 Triangular Yes 
Yes Translucent, partial 
opaque 
FS: 22 Unit A/ 2015-J 260 cleanup 7.36 2.2x1.8x.7 Triangular No Yes 
Translucent, some 
opaque 
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FS: 247 Unit A/2016-E 165 
23 + 
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Hard Gravel, plant fibers Yes 
FS: 128 Unit A/2017-C4 313 15 


























FS: 446 Unit A/2017-C2 396 12 







Hard Gravel, grassy plant fibers No 
FS: 372 Unit A/2017-C3 381 
10 + 
fragments 











FS: 68 Unit A/2016-B 107 
16 + 
fragments 




































FS: 128 Unit A/2017-C4 313 12 







grainy Gravel (some) Yes 

















































































grainy Gravel (some) No 
FS: 117 Unit A/2015-I 127 3 
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APPENDIX B: XRF RESULTS 
 
Selenite Control Sample: 
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